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PREFACE TO VOLUME V- 



This number (No. 3) of *^ Indian Museum Notes " is the first to be 
issued under the editorship of Mr. Lionel de Nic^ville, who has 
occupied the position of Entomologist since the igth January 190 r, 
and who lakes the entire responsibility for its contents and their 
manner of arrangement. 

The first three volumes of 'Indian Museum Notes" ^ere planned 
and executed by Mr. E. C. Cotes, who was able to devote most of 
his official hours to the new undertaking. When Mr< Cotes left the 
Museum the duties of Editor devolved upon the Superintendent, 
who could, of course, spare only a small portion of his time to work 
which, though in itself of high importance^ must always take a 
secondary place in the economy of a museum intended for the general 
public; so that the fourth volume, which was edited by the Superin- 
tendent, may quite frankly be confessed to be inferior to its prede- 
cessors in compass and ambition. 

However, now that an acknowledged- specialist, such as Mr. de 
Nic6ville, * holding a position which corresponds with that of State 
Ento.mologist| has succeeded to the editorship of *' Indian Museum 
Notes," it is hoped that this publication will take its proper place as 
a Journal of Economic Entomology, wherein shall be found not only 
illustrated records of the life-histories of all the insects that aflecti 
whether for ill or good, the various agricultural industries of the 
country, but also a compendium of the means by which the hurtful 
species may be brought under some control and their ravages 
restricted. 

Such a consummation, however, is beyond the powers of a single 
man however experienced and however energetic : it can only be 
attained by the sustained co-operation of planters and district 
ofiScials throughout the country. But this co-operation must be 
intelligent and real. For instance, desultory consignments of dead 
caterpillars and grubs are, at present, of no help to us. If living 
caterpillars cannot be sent, then some of them should be kept in 
confinement at the place where they are giving trouble and the 
resulting chrysalids should be sent : or, if there be any doubt about 

the vital powers of the chrysatids, these should be kept until the 

— — ^ ■ . 

• Since this note was printed, we have had to lament the death of Mr.de NicMlle. He 
died 00 the 3rd Oeeember 1901, of fever contracted in the Darjeding Terai, where he had gone 
loitady the life-history of the mosquito-Uight. Dying practicalty in harness, with much 
enduring good work aoooraplished, it may be said of him, as of Tellus the Athenian, 

"TiXewriJ tow j9/ou X«uirporffrig firfyfvfro.*' 
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*'*•• *'^i^f^t nisects'emerge from them. Again, when the Entomologist 
suggests a remedy against the ravages of any insecti the correspond- 
ent should endeavour to returui for record, some account of its effects, 
whether they are successful or not. 

A. ALGOCK, Major, I.M.S., 

Superintendent^ 

Indian Museum. 



The above preface was written by Major Alcock and appeared 
with No. 3 of this volume, the first number, as it was regrettably the 
last, to be drawn up and edited by the late Mr. L. de Nic^ville. It 
will be seen that the note was intended to be a preface both to No. 3 
and Volume V. 

The original papers in the volume include two by Mr. G. B. 
BucktoUj F.R.S., describing a new species of Psylla and a new 
species of Aleurodes; five by Mr. £• Ernest Green, F.E.S., Govern- 
ment Entomologist, Ceylon, three of which are important papers on 
Indian Scale Insects (Coccidae); ohe by Herr E« Brenske describing 
two new Melolonthids ; a paper by Mr. W. H. Ashmead describing a 
new species oi^ireninw ; and finally one by Mr* J. Hartley Durrant 
describing a new genus of Tineid Moths. To all these well-known 
authorities our sincerest thanks are due as they are also to Sir George 
Hampson, Bart,, Mons. Desbroches de Loges, Mr. Distant, Mons, 
P. Lesn6, Mr. C. O. Waterhouse, F.E.S., Mr. R. S. Newstead, and 
others for their kind help in identification work. 

The miscellaneous Notes on Insect Pests in No. 1 were drawn 
up by the late Mr. Barlow and those in No. 2 by Mr. Peal, who 
replaced Mr. Barlow as Entomological .Assistant, both under the 
immediate supervision of the Superintendent. 

E. P. STEBBING, I.F.S., 

Officiating Superintendent^ 

Indian Museum. 

$tti March igoj* 
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EXPLANATION OF PLATES IN Vol. V. 
Plate I— 

Pfos. 1*3. AspiDioTUs DicTTOspBRMi Morg. van arbca Newtt. 
f» 4—8* FiORiNiA THBJB Green, n. sp. 
9$ 9— la. Chionaspis sbparata Green, n. sp. 

Plate II— 

Fios. 1—5. Lbcanium wattt Green» n. ip. 

M 6 & 7* PULV JNARIA FLOCCIPBRA WeStW. 

» 8^15. Cbroplastbs mtricjb Linn. 
» 16—23. Eriocbitom THiJB Green* n. sp. 

Plate III— 

Fio» I. Sirica AasAMBNSis Brensk. a, beetle; b, tea leafinjaredby the 
beetles, 
at 3. Mtlabris pustulata Thunb. m and ^ beetle^ dorsal and side 

views. 
H 3. Carpophilus maroinbllus Mots. 

M 4- Do. MUTILATUS Br. 

n 5* Do. HBMiPTBRiis Linn. 

n 6- Do. BIPUSTULATUS Heer. 

n 7' B08TRTCHU8 AauALis Wat. a, larva ; b and c^ beede, dorsal and 

side views ; d, antenna (enlarged) ; e, piece of wood tunnelled 

by the insect 

Plate IV— 

Fioa. I & a. Adorbtus banoalorbnsis Brenske. 
M 3 & 4- Do. CAL101N0SU8 Burni. var. bicolor Brenske. 
»» 5 & 6. Brachtaspistbb tibialis. 

Plate V— 

Fios. 1—6. Diottophara pallida Donov. i, adult insect 1 a— 6, sUges 

in the development* 
n 7—9- Alburodbs NUBILAM8 Bttckton, n. sp. 7, adult female ; 8, 

adult male ; g, side view of 7. 
11 10—15. Pbtlla obsolbta Bucktonp n. sp. 10— 11, adult insect; 

13, 1^ ; 13, antenna ; 14 and 15, gall caused by insect. 

Plate VI— 

Fios. i &a. Scirpophaoa auriflva Zell. ip adult insect; a, section off 

sugarcane showing cocoon. 
n ski* Crbatomotub albistrioa Wlk. 3, adult insect ; 4, larva. 
fi 5^6. RiPBRSiA SACCBARi Grccn, n. sp. 5, end of abdomen of adult 

female ; 6» antenna of adult female. 



Plate Vll— 

Fio. I. MiCRoous FDMiPBNMia Cameron. 
„ a. Bracon mcBviLLBi Bingh. Hymenopterous parasite on Scirpo* 
phaga aurifloa, Zeller. 

„ 3. PlMPLA FRBDATOR Fabr. 

„ 4. SsRiCA (autosxrica) ^ajucutta Brenske. Dorsal view, {a) lateral 

view. 
n 5* Anomala ooRSALia Fabr. Dorsal view, (a) lateral view. 
y, 6. Do. DO. var. vusca Brenske. Dorsal view, (a) lateral view. 

„ 7. LioTRus RUOICRP8 Lec. prox. Dorsal view, (a) lateral view. 

PtATE VIII— 

Fio. I. Ortctbs rhinocbros Linn, i 
„ 2. SiaoXTLov CRA88UM Lesne. Dorsal view, (a) lateral view. 
„ 3. Do. prox. BASILARS Say. Dorsal view, (a) and {b) lateral 

view. 
„ 4. Triboliom convusum Jacq. Duv. Dorsal view, (a) lateral view ; (b) 

larva« 
„ 5. Calandra (Sitophilus) ortz a Linn. Dorsal view, (a) lateral view. 
„ 6. Criocbris imprbssa Fabr. Dorsal view, (a) lateral view. 

Plate IX— 

Fio. I. AuLACOPHORA bicavata Baly. Dorsal view, (a) lateral view. 
M 2. Cbilocorus mo RITA Fabr. Imago: (a) larva, dorsal view, {b) 

larva, lateral view. 
„ 3. Plattraspis villosa Mulsant. Imago. 
,. 4. Mblanitis ismbnb Cramer. ^ ; (a) $ • 
M 5' Eroolis MBRiOMB, Cramer. ^ imago; (a) larva, lateral view; (6) 

pupa, dorsal view. 
„ 6. Baoris (chapra) mathias Fabr. i 
,9 7. Padraova palmarum Moore. S i(a) 9 

Plate X— 

Fio. I. RasBLiA FOLA Swinhoe. ^ Imago ; (a) larva, front and lateral 

views ; (b) cocoon ; {e) pupa. 
H 2. Cbjbrocampa butos Cramer. 
„ 3. Nbphblb rbspbra Fabr. 
M 4. Trtpanophora bbmihtalina Kollar. $ Imago, (a) young larva ; 

(b) adult larva ; {e) cocoon showing empty pupa-case projecting 

therefrom. 

Plate XI— 

Fio. I. Thosbacana Walker, i Imago, (a) $ imago; (6) larva lateral 

view ; (c) cocoon. 
„ a. Trabala VISHNU Lefebre. i imago, (a) $ imago ; (6) larva ; (c) 

cocoon. 
„ 3. Lymartri A ampla Walker. ^ imago ; (a) $ imago ; (b) larva 

dorsal view ; (c) empty pupa-case. 
„ 4. Lbucoma (Kanchia) subvitrba Walker. $ imago; (a) larva; 

(6) pujMi. 



Plate XII— 



Fio. I. Earias fabia Stoll. Imago; (a) imago at rest i {b) larva, lateral 

view ; (c) pupa, lateral vtew. 
M 2« AoROTis 8BOBTIS Schiff. Imago; (a) larva; (b) pupa. 
^, 3. Do. TPsiLov, Rott. Imago. 

M 4* Brodbnia littoralis Boisduval. Imago ; (a) lateral view ; {b) pupa. 
9, 5. Caradrina sp., imago; (a) larva, lateral view; (5) pupa, ventral 

view. 
n 6. Tatrorhtncuus VIM CTALI8 Walker. 
„ 7. Lbucaniasp. prox. bomoptbraha Swinhoe. Imago. 
M 8. Lbucania sf. Imago. 
„ 9. Nonaoria infbrbns Walker. Imago; (a) larva, lateral view ; (^) 

larva, dorsal view ; (e) pupa, ventral view. 
„ 10. Plothbia cbltis Moore. Imago; (a) larva; (b) cocoon, upper 

half s («) cocoon, larva half showing Inside, and ventral side of 

pupa. 



Plate XIII— 



Fio. X. Chlumbtra transversa Walker. Imago ; (a) larva ; (b) pupa. 
„ 3. Opbiusa mblicbrta Drury. Imago; (a) cocoon, with empty pupa* 

case ; (b) pupa. 
„ 3. Rbmigia archbsia Cramer. Imago. 
„ 4. Do. FRUOALis Fabr. 
»> 5* Trioorodbs hyppasia Cramer. 

„ 6. Do. iNO Drury. Imago, (a) larva,lateral view; (5) pupa 

lateral view. * 

„ 7. Grammodbb obombtrxca Fabr. Imago. 

u 8. Raparna mbbulosa Moore. Imago, (a) larva, lateral view ; (b) pupa, 
ventral view. 

M 9. Hypbma 8P. prox. mistacalis Guen^. Imago. 

„ 10. BiSTON SUPPRBSSARIA Guen6e. (a) larva, lateral view ; (&) pupa, 
ventral view ; {c) pupa, lateral view. 



Plate XIV— 



Fio. 1. Chilo simPlbx Butler, i imago; (a) $ do; (b) young larva 

dorsal view ; (c) young larva, lateral view ; (rf) larva, full fed, 

lateral view ; («) pupa, lateral view. 
„ 2. SciRPOPHAOA AORiFLUA Zeller. ii(a) $;(A) ? natural position, 

when at rest; (c) egg mass ; (rf) larva, lateral view ; (f ) pupa, ^ . 

(/) pupa ; (g) bored sugarcane with pupa t n siiu. ' 

„ 3. Marasma trapbzalis Guen^ Imago, (a) pupa, lateral view. 
„ 4. Stlbpta multilikbalis Guen^. (a) larva, lateral view; (b) 

pupa-case, dorsal view. 
„ 5. Glyphoobb mboatalis Walker, i imago. 
„ 6 and 6 a. Pyrausta macbabralis Walker. Imago i (b) larva ;(<?) 

larva, dorsal view of two segments ; (d) larva, full fed in cocoon ; 

(«) pupa, ventral view. 
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Plate XV— 



Fio. t. EucosMA SP. ^ imago ; (a) larva} (b) papa* 
„ 2. dRTPTOPBLBBiA GARPOPHAOA Walsing. i imago | (tf) lanri^ 

lateral view ; (b) fruit with pupa» 
t, 3. Dastsbs ruooskllus Stn. $ imago. 
i» 4* TisTBio moth : unidentified. Imago, (a) with cocoon. 
^ 5. Chironomus cubiculorum, Doleschall, i imago ; (a) $ imago I 

(6) larva, greatly enlarged ; (c) pupa, greatly enlarged. 



Plate XVI— 



Fig. I. Oligotropbus salignbus n. sp. $ hnago, dorsal view, (a) $ 
imago, lateral view ; (5) front view of head of $ ; (c) antenna of 
S i (^) antenna of 9 ; (e) genitalia of i ; (/) ovipositor of 9 » 
(^) and (A) pupa at different stages; (0 gall. 

„ a. Crossocosmia sbricaria Rondani. Imago ; (a) pupa. 

„ 3. ScuTBLLBRA NOBiLis Fabr. Imago : (a) larva, first stage, (5) larva 
larger stages (c) double row of ^gs; {d) top view of six eggs ; 
(«) side view of one row of ^gs; (/) side view of four eggs. 

M 4« AooNOSCALis NUBiLA Fabr. Imago, 

M 5. CaNTHBCOVA FURCBLLATA Wolff. 

M 6. ANOPLocaBNia phasianub Fabr. Imago, dorsal view ; (a) lateral 
view. 



Plate XVII— 



Fio. I. Chionaspis dbcurvata Green, n. sp., Pygidium of $ . 
„ a. Chionaspis (Hbmichionaspis) minor Maskell. Pygidium of ? . 

Plate XVIII— 

Fig. I. AspiDioTUS glombbatos Qreen, n. sp. Adult ^, ventral view; 

(a) pygidium ; (b) extremity of pygidium. 
„ 2. Lbcanium imbricans Gteen, n. sp. on stem of plant ;(a) marginal 

spines ; (b) glandular, dorsal patch ; (e) anal scales; (d) antenna. 
„ 3. Inolisia BiVALVATA Grccn, n. sp. Adult $, dorsal view: (•) 

antenna ; (6) leg ; (0 anal cleft ; (rf) marginal spines ; (#) male 

puparium, dorsal view ; {/) insecu on twig. 

Plate XIX- 

FiG. 4- Tachardxa fici Green, n. sp. Test of adult female ; («) tests on 
twig of Ficus > {« male puparium ; (0 adult ?, dorsal view 
Wadult?, side view; (*) antenna of adult ^; (/) stigmatic 
process of adult ^ ; (g) anal process and dorsal spine of adult 
« ; W early adult 2 , dorsal view ; (•) the same, side view • (A 
9 of second stage, ventral view ; (*) the same, anal rin^*. (A 
young larva, ventral view ; (m) foot of larva. * 



Plate XX— 



Fio. 5. MoNoPHLBBUS STBBBIK6I Cttco, n. sp. Adult $ , dofial view ; (a) 
portion of derm from ventral surface ; (b) antenna of adult $ ; 
(c) adult S dorsal view ; {d) head of i , dorsal view. 
If 6» MoNOPHLBBus oALBBROiAB Green, n. sp. Abdomen of adult $» 
dorsal view, (a) one of the halteres. 
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I.— ORIGINAL COMMUNICATION. 

Remarks on Indian scale Insects (cocciDiE), with 

DESCRIPTIONS OF NEW SPECIES. By E. E. GrEEN^ 

F.E.S., Government Entomologist, Ceylon. 

(With Plates I and II.) 

The following notes are founded upon a collection of Coccidas 
formed by Dr. G. Watt (Reporter on Economic Products to the Gov- 
ernment of India), chiefly during a recent tour through the Tea 
districts of Assam and Kangra. Many of the species had not pre- 
viously been observed in India, from which country the records of 
Coccidae are extraordinarily meagre. 

A rich harvest awaits any one who will undertake the study of this 
obscure but interesting group of insects throughout the Indian region. 
The small number of species now known from India proper can 
scarcely represent the fiftieth part of the existing species, amongst 
which are doubtless many remarkable and beautiful forms at present 
unknown to science. That this estimate is not exaggerated may be 
judged from the fact that my own researches in Ceylon during the 
past six years have resulted in raising the previous records from the 
paltry jiumber of 7 to at least 150 (including species in course of 
publication). 

The late Mr. E. T. Atkinson, writing in 1886,* collects together the 
few records of Indian Coccidae then known. I find therein the follow- 
ing species recognized as occurring on the Indian Continent : — Cero- 
plastes ceriferus / Monophlebus atripennis^ Ieachit\ saundersi^ bur" 
s meisteri ; Mar gar odes s^,] and Tachardia {Carteria) lacca ; — just 
seven species 1 There is besides a list of eight species noticed by 
Dr. J. Anderson in his * Letters to Banks (1786-89) ' ; but, as noted by 
Mr. Atkinson, his descriptions are so meagre and imperfect that 
they are quite unrecognizable. 

Subsequently Mr. Atkinson published a description and figurest 
of a new genus and species to which he gave the name Psendopuhu 
naria stkkitnensis. 



••Journal of the Asiatic Society, of Bengal', Volume LV, Part II9 No. 3, 
1886, pages 267 to 298. 

t •Journal of the Asiatic Society of Bengal '. Volume LVIII, Part II, No. i, 
1889. 
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The next records appear in the ' Indian Museum Notes ', Volume 
Ily No. I (1891)1 page 59, where the late Mr. W. M. Maskell de- 
scribes Aspidiotus theXy Chionasfis theaf and Eriochiion cajani. 
On page 17 of the same part Chionaspis aspidistra is recorded 
from the Areca palm. 

In Volume It of the same publication. No. 6 (1893), page i68y 
Lecaniutn viride is reported from South India, and Dactyhpius 
adonidum from Mysore. 

In Volumellll, No. 5 (1894)1 page 21, Mr. Newstead adds to the 
list several new species collected in Madras^ vi»,^ Puhinaria obscura, 
Dactyhpius ceriferus (= D. virgatus^ Qcll.), D. viridis^ Aspidiotus 
orientalis: and records Icerya aegyptiaca Dougl.» from the same 
locality. 

Volume IV, No. 2 (1896), contains records of Carteria decor ella^ 
Mask, and Chionaspis prunicola^ var. theae. Mask, from tea plants ; 
and Aspidiotus ficus from orange trees. 

Aspidiotus tnoorei and A, artocarpi were described by myself in 
the ' Ent. Mo. Mag,^ Volume VII (1896), page 199, from Madras and 
Bombay respectively. 

Ceronema japonica recorded by Mr. Maskell from the tea plant in 
India (Trans. New Zealand Institute, 1898,) will, I think, complete the 
list, making a total of but twenty-six species to the credit of the vast 
continent of India. 

Dr. Watt's collection contains the following species : — 

1. Aspidiotus aurantii Mask. — On stems of rose bushes : Tezpor 
district. 

2. Aspidiotus camellia Sign. — Received from Darjeeling as doing 
considerable damage to tea plants ; and found by Dr. Watt through- 
out Assam. 

3. Aspidiotus dictyospermi^ Morg. var. arecae^ Newst. — (Plate i, 
figs. 1-3). On leaves of an undetermined shrub from the Kangra 
district. 

Both type and variety of the species were originally described 
from Demerara. I have found the same insect in Ceylon upon various 
plants, including tea. Under the name of Diaspis pinnulifera^ 
Maskell describes an insect that corresponds in every particular with 
the above species. He somewhat doubtfully refers his insect to the 
genus DiaspiSy having received Diaspidiform male scales with the 
puparia of the females. It is probable that these male scales belonged 
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All figures except 4 and 9, more or less enlarged. 

Fig. 1. AspioiOTUS dictyospbrmi, Mor^. var arbcjb, Newst. ; scale 

of adult $ . 

„ 2, Do. DO. scale of early stage. 

3. Do. DO. extremity of pygidium of adult $. 

4. FioRiNiA TRZM, Greeti. Tea leaf with insects in situ, nat. size. 

5. Do. scale of adult $. 

6. Do. adult 9 9 removed from scale, ventral view. 

7. Do. adult 9 9 anterior extremitvy showing antennae 

and interantennal tubercle. 

8. Do. ' adult $ , extremity of pygidium. 

9. Chionaspis separata^ Green. Tea leaf with insects in situ, nat. 

size. 

10. Do. scale of adult $ . 

11. Do. adult $ removed from scale, ventral view. 

12. Do. do. pygidium. 
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to some other insect. It is by no means unusual to find two or more 
distinct species occurring together on the same plant. 

The 9 scale (figures i and 2) and the extremity of the pygidium 
(figure 3) are figured herewith. The central boss and raised circle 
are conspicuous in the early stages, but become more or less obliter- 
ated on the scale of the adult insect The remarkable stalked pro- 
cesseSy immediately following the lobes on each sidei are characteristic 
of this species. 

4* Aspidiotus orientalis Newst. — Occurred abundantly on leaves 
of Cycas revoluta at Calcutta. 

5. Aspidiotus the^f Mask. — Dr. Watt has found this species on 
tea throughout the Kangra Valley. He considers that it is confined 
to that district, and is replaced in Assam by Aspidiotus camelliaf 
which does not appear to occur ia Kangra. 

6. Fiorinia /A^^, n. sp. (plate i, figures 4 to 8). — When this insect 
was first submitted to me I supposed it to be merely a local form of 
the world-wide F. fioriniae. A more critical examination shows me that 
it is quite distinct. It differs from fioriniss in the absence of lateral 
lobes on the pygidium : in the form of the antenna which has no stout 
spine ; and in the presence between the antennae of a proboscis-like 
projection. The scale also is larger, stouter and more opaque. I 
now describe the species under the name of F. theae. 

Female puparium (fig. 5) consisting of the indurated pellicle of 
the second stage which completely encloses the adult insect and is 
without any secretionary margin. Elongate ; narrow ; with a moderately 
distinct median longitudinal carina. Colour bright castaneous to dark 
ferruginous brown, median longitudinal area darkest : opaque ; not 
revealing the form of the inject beneath. First pellicle colourless or 
very pale yellow ; projecting from anterior extremity of scale. Length 
1*25 to 1*50 mm. Breadthi 050 mm. 

Adult ? pale yellowy of normal form (fig. 6). Antennae close 
tc^ether, on anterior margin ; each antenna consisting of an irregular 
tubercle with a single curved bristle on one side. From between the 
antennae springs a stout spatulate process (fig. 7) which is not 
chitinous but of the same consistency as the surrounding parts of the 
body. Margin of thorax and abdomen with a series of minute spinneret 
ducts opening on to small conical tubercles, Pygidium (fig. 8) with 
a conspicuous median cleftj on the marscins of which are situated the 
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-moderately large serrate median lobes. First pair of lateral lobes 
represented only by small serrate thickenings of the margin : second 
lateral lobes obsolete. Spines normal, the dorsal series rather long ; 
one pair springing from within the median cleft. Circumgenital glands 
in five groups ; the median and upper lateral groups together forming 
an almost continuous arch. Median group with 4 or 5 orifices ; upper 
laterals 10 to 13 ; lower laterals 15 to 18. A very few circular pores 
with accompanying ducts, on dorsal surface, near the margin. Length 
0*50 to o'75 mm. 

Neither the male scale nor the adult male are represented in the 
material under examination. 

The pale yellow eg^ are deposited in two rows within the hinder 
part of the female scale,— the female insect shrinking up after ovi- 
position and occupying the anteri<X' extremity only. 

Habitat* — On leaves of the tea plant in Assam and Kangra, and 
probably throughout the tea districts of India. The scales are most 
abundant on the under surface of the leaves (fig. 4), but occur on the 
upper surface and stems also. Individuals from the upper surface of 
the leaf are usually more brightly coloured than the others. 

The presence of the proboscidiform process on the anterior margin 
allies this insect to a curious Ceylon form, to be shortly described 
under the name of F. proboscidaria^ in which this organ is still more 
largely developed. The process is homologous with the spinous 
tubercle of F saprosmw* 

Dr. Watt, in his elaborate and valuable report on ' The Pests and 
Blights of the Tea plant,' draws attention to the fact that plants 
affected by this pest are usually conspicuous by their dust-coated 
appearance. He suggests that this may be due to dust and dirt 
adhering to a sugary exudation from the insects. But members of 
the Diaspid group of scale insects (to which the present species 
belongs), do not produce any appreciable secretion of the kind. 

7. Chionaspis theasj Mask.— This species, which was described 
and figured by the late Mr. Maskell (whose unexpected death is greatly 
deplored) in Volume II, No. i, of Mndian Museum Notes,' occurs 
commonly throughout the tea districts of India and Ceylon, though 
seldom in sufficient numbers to do any appreciable harm to the plant. 
A sample from Darjeeling, however, shows both stems and leaves 
thickly covered with the scales, which must have seriously affected the 
productiveness of the plants. 
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8. Chionaspis vitis^ Green.— Some leaves of an undetermined 
jungle plant were affected by this species which occurs in Ceylon upon 
Vitis and Loranthus. 

g. Chionaspis separata^ Ik. sp. (plate i, figs. 9-12).— On tea leaves 
from Darjeeling, are numerous conspicuous white pyriform scales 
(Gg. 9) resembling in outward appearance those of the European 
species Ch* vaccinii. But a microscopical examination of the female 
insect proves it to belong to the group of which Ch* aspidistra may 
be taken as the type, and consequently to be allied to Ch. these^ from 
which| however, it is readily distinguishable by the snowy white pu- 
parinm of the female and its much larger size, besides other less 
conspicuous though important points. As it will not agree with 
any of the known species, I here describe the insect under the name 
of CA. separata /•* the specific name being suggested by a peculiarity 
of the circumgenital glands noted below. 

Female puparium (fig. ^ 10) white, sometimes tinged with pale 
brown, opaque. Pellicles pale straw colour. Form varying accord- 
ing to position, normally pyriform, one side often restricted by 
pressure against a prominent vein of the leaf. Length 3 mm. 
Breadth averaging 1*50 mm. 

Male scale similar to that of Ch. thess^ snowy white, strongly 
tricarinate. Grouped as in Ch^ theas. 

Adult 9 .^-Colour of dried insect reddish brown. Form oblong 
(fig. 1 1) : abdominal segments well defined and produced into lateral 
tubercles, 2nd and 3rd each with a marginal group of spiniform 
squames. A small group of paras tigmatic glands at each spiracle. 
Pygidium (fig. 12) with the median lobes rather small; their inner 
edges closely approximated ; the free edge with a single notch. First 
lateral lobes duplex ; lobules dilated at extremity. Second lateral 
lobes with single lobule only. Squames and spines normal. The 
usual marginal dorsal pores, with stout cylindrical ducts. A single 
dorsal pore situated between the lower lateral gland groups and the 
margin, and a scattered series of pores across the basal area of the 
pygidium. Circumgenital glands in five groups. The median group 
(in every example examined*) more or less distinctly separated into 
two parts together containing from 10 to 12 orifices. Upper lateral 
and lower lateral groups each with from 20 to 23 orifices. Anal 



* It is very possible that examples from other colonies of the insect may not 
exhibit this peculiarity which may be confined to the particular brood under 
observation. — E» E G. 
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All figures except i, 6, 8 and 16, more or less enlarged. 

Fio. I. Lbcanium wkTTi, Green, Tea stem with Insects in situ, nat. size. 
,y 2. Do. adult $ , ventral view. 

3. Do. do.» antenna. 

4. Do. do.y anal plates 

5. Do.' do., stigmatic deft. 

6. PuLviNARiA FLOCCipeRAf Westw., Acalypha leaf with insects in 

situ, nat. size. 

7. Do. adult f , with ovisac. 

8. Cbroplastbs myricjb, Linn., Cycas leaf, with insects in situ, 

nat. size. 

9. Do. adult $ , dorsal view of waxy test. 
10. Do. do., ventral view. 
IT. Do. do., leg. 

Do. do., stigmatic cleft. 

Do. do., removed from test, side view. 

Do. do., antenna. 

Do. do., Chitinous plate surrounding 
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anal aperture. 

16. Eriochitow tbejBi Green. Tea stem and leaf, with insects in 

situ, nat. size. 

Do. adult $ , in test, dorsal view. 

Do. i puparium, dorsal view. 

Do. do., side view. 

Do. adult $ , removed from test, ventral view. 

Do. do, antenna. 

Do. do., stigmatic cleft. 
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1-6, LECANrUM WA.TTl.GREEfl. N, Sp. 8-lb, CEROPLASTCS MYRJCAE.LWN. 

6!b7. PULVINARJA-FLOCEIFERA.WESTW. 16-23,ERJ0CH1T0N THEJ;,GRKEH. _V Sp. 
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times absent) in which case the number of joints is reduced to six : 
several longrish hairs on terminal joint, and one or two on each of 
the others. Legs well developed, rather slender : feet normal. Stig- 
matic clefts (fig. 5) semicircular, with 3 longish straight cylindrical 
spines with bluntly rounded tips, attached to dorsal surface, the 
median spine longest. Marg^inal hairs minute and inconspicuous, 
simple, pointed. Anal plates (fig, 4} narrow : base very short : outer 
edge sharply rounded towards extremity : inner edge straight. Anal 
ring with 6 hairs. Size of average example 7x5 mm. 

Male scale and adult male unknown. 

Habitat on stems and twigs of the tea plant : Assam. 

II. t^canium hemisphaericum^ Targ. var. coffeas^ Walk., L. coff€», 
occurs commonly on the teaplant in Ceylon, and doubtless so also 
in India. Dr. Watt's collection contains examples from Upper Assam, 
associated with Ceropljstes myricae. The specimens under examina- 
tion have been attacked, and mostly destroyed, by a parasitic fungus 
which appears to belong to the genus Aschersonia erected by Weber 
for a fungus parasitic upon a species of Aleurodes in America. The 
scales are covered and entirely concealed by a buff-coloured growth. 

12. Pulvinaria floccijera^ Westw. (plate 2, figs. 6-7). — On 
undersurface of leaves of Acalypha from Calcutta. 

This species bears a very close resemblance to Pulv. camellicola^ 
Sign., having a long narrow snowy white ovisac which makes it a 
conspicuous object on the dark Acalypha leaves (fig. 6). But Signo* 
ret distinctly states that his species has 6-jointed antennae, the 3rd 
joint being very long. P, floccifera has 8-jointed antennae ; none 
of them exceptionally long. 

In a recent paper by Drs. Berlese and Leonardi,* there are 
several figures of P. camellicola in different stages, and one showing 
the antenna of the adult female, which is there represented with 8 • 
joints. This is either a case of mistaken identification, or the 
number of joints must be variable. Possibly the 3rd, 4th and 5th 
joints may sometimes become fused into the single long joint de- 
scribed by Signoret. Under these circumstances, I think it very 
probable that Westwood and Signoret may have described the one 
species under the two names. As Westwood described P. floccifera 
in 1870 (Gardener's Chronicle, 1870, p. 308, fig. 52), while Signoret's 
description of P. camellicola is dated 1873, the former name would 
have precedence. 

* Annaiidi AgrieoUurai i8g^. " Notizie intorno alle Cocciniglie Americane 
chd minacciano la FruUicoliura Europea." 
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P. floccifera occurs rather commonly in English greenhouses on 
Camellia and various shrubsi also on orchids. 

The actual insect is quite small and inconspicuousi represented 
by a shrivelled olive-green or brownish scale at the anterior extremity 
of the white cottony ovisac (fig. 7). The ovisac is longitudinally 
fluted. 

13. Ceroplastes ceriferus^ Anderson) occurs not infrequently upon 
tea in India and Ceylon. Dr. Watt's collection contains examples 
from Assam. 

14. Ceroplastes floridensis^ Comstocki is also found on tea an<i 
many other shrubs in India and Ceylon. Neither this nor the preceding 
species occurs in sufficient numbers to do much harm. Dr. Watt 
records it from Assam and Darjeeling. 

15. Ceroplastes myricae^ Linn. (Plate 2t figs. 8-15). — A third 
species found by Dr. Watt in Upper Assam and North l,akhimpur 
would seem to be of more importance as a tea pest. The smaller 
branches and twigs were thickly encrusted with the waxy masses^ 
and the whole plant was covered with the resulting sooty fungus. 
The same species occurred plentifully upon plants of Cycas revoluta 
in Calcutta (fig. 8). Dr. Watt remarks that in each instance the 
Ceroplastes was associated with some other Coccid. The examples 
from Assam were in company with Lecanium cofftas. In another 
instance Fiorxnia these was the companion. And upon the Cycas 
plant Aspidiotus orientalis occupied most of the space not taken 
up by the Ceroplastes. This association of species has nothing of 
the nature of symbiosis. It is an accidental circumstance due pro- 
bably to the fact that a weakly or unhealthy plant is more readily 
seized upon by insect parasites of all kinds. 

Fresh examples of the insect are very ornamental objectsi of a 
delicate pink colour, resembling miniature sea-anemones. 

It was somewhat doubtfully that I identified this insect as 
Ceroplastes myrieae^ the existent descriptions of that species being 
rather vague. Signoret refers to it in the following terms, quoting 
from an earlier author :— 

*'The female is about the ftize of a small pea ; the body of a pale 
red colour and in the form of a half oval ; the apex elevated and pierced 
by a small point; the circumference cartilaginousi thick, whitish, 
marked on the sides with seven small raised bands.'' 

The specimens under examination answer to this description as 
far as it goes. 
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Under the name of C • rub ens Maskell describes a red species 
from New Zealand, but states that the apex of the waxy test is 
broadly depressed which is not the case with these Indian insects. 
It is possible that rubens may be only a variety of myricss. 

It may be as well to supplement the above brief diagnosis by a 
more detailed description of the species as represented in India. 

Test of adult $ approximately hemispherical : margin with seven 
rather obscure rounded prominences (fig. 9). An examination of 
the earlier stages shows eight distinct areas giving rise to the margi- 
nal prominences, one anterior, one posterior, and th^ee on each side. 
During subsequent growth the posterior prominence is often obli- 
terated by the confluence of the third lateral prominence on each 
side. The waxy envelope is very thick on the margins. In old ex- 
amples the body of the insect shrinks inwards and the cavity is 
occupied by the numerous eggs (fig. lo). Apex of test with a slight 
depression containing the larval pellicle. Colour pale translucent 
pink ; margins whitish. Two irregular opaque white waxy bands 
on each side, starting from the stigmatic clefts and curving upwards 
over the sides of the test, the anterior pair sometimes almost meet- 
ing in front. Inconspicuous white points above the cephalic area 
and from the anal orifice. A well developed example measures 4*50 
mm. by 3*50 mm., with a height of 3 mm. But the size varies 
greatly and some (apparently mature) individuals are less than half 
these dimensions. 

After removal of the waxy test the insect appears of a very dif- 
ferent form (fig. 13). It is of a simple oval outline ; strongly 
convex above, but not approaching the hemispherical. The anal lobes 
are situated upon a prominent chitinous tubercle which often becomes 
detached in a single piece during the process of maceration (fig. 15}. 
A definite semicircular area on the anterior margin is also strongly 
chitinous, of a darker colour, and dotted with numerous translucent 
dark rimmed pores. Stigmatic clefts each with a single stout (often 
bifid) spine set at some distance from the margin on the dorsal 
surface ; and between it and the margin numerous rounded dome- 
shape spines, smaller as they approach the margin (fig. 12). In 
examples from Cycas the dome-shaped spines are not so numerous, 
forming only a single line along the edge of the cleft. Antennae of 
six joints (fig. 14) ; third joint very long, almost equal to the sum of the 
other five joints : terminal joint very short and wrinkled, with several 
longish stout hairs. Legs short and stout, the tibia and tarsus fused 
together, with scarcely a trace of any division (fig. 11). Foot with 
4 digitules. Length of body varying from 2 to 3*50 mm. 
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i6. Eriochiton thesy sp. nov. (Plate 2, figs. i6 23).— I have 
received branches and twigs of a tea plant from Darjeeling closely 
encrusted with the waxy tests of the female insect»((ig. 16)1 while 
the smaller more glassy scales of the male are disposed upon the 
undersurface of the leaves, the upper surfaces of which are densely 
coated with sooty fungus. This pest would probably be a serious 
oncj if allowed to increase. 

Female test (fig. 17) completely enclosing the insect, oblong 
oval, broadest behind, rather strongly convex : compact and closely 
felted : with a small circular aperture at the hinder end. There is 
a very indistinct median longitudinal ridge, on each side of which 
are numerous transverse ridges and furrows, suggesting the con- 
fluence of stout waxy processes. On some examples small waxy 
points can be detected on the median ridge. The examples under 
examination are not in good order, and it is possible that these waxy 
points originally supported brittle curling filaments similar to those 
on the male scales. Length 5 mm. Breadth 2\ mm. 

Male test (figs. i8> 19) glassy ; oval ; with an indistinct double ridge. 
Posterior extremity with two hinged plates forming a valve 
through which the adult insect escapes. From the median ridge 
(in fresh examples) proceed long curled opaque white filaments. 
These filaments are brittle and easily dislodged, and many of the 
scales show no trace of them. Length 3 mm. Breadth i mm. 
Adult (J not observed. 

Adult S (fig. 20) oblong oval ; moderately convex above ; reddish 
brown. Margin closely set with finely tapering pointed spines in 
a single row. A dense group of about 15 stout pointed spines on the 
dorsal surface above each stigmatic cleft (Hg. 22). After maceration 
two median longitudinal densely crowded series of minute dots can be 
distinguished by transmitted light, commencing above and slightly in 
front of the rostrum and terminating a little anterior to the anal scales. 
Under a high power these dots are seen to consist of two kinds of 
spinnerets ; the larger in the form of broadly conical perforate spines, 
each sunk in a pit-like invagination of the derm (fig. 23) ; the smaller, 
simple narrow cylindrical ducts. Antennae distinctly 8-jointed (fig. 
21) ; 3rd longest, equal to 7th and 8th. The antennaHormula usually 
3> 4i (Si 8), (2, 6), (i, 7): 5 sometimes equals 4, or occasionally exceeds 
it. Legs rather stout: tarsus about |rds» length of tibia. Foot 
with 4 digitules ; (tarsals longish stout capitate hairs ; unguals broad 
and spatulate). Anal cleft broad. Anal ring with six stout longish 
hairs. Anal plates rather widely separate. Length 3*25 mm. Breadth 

175 ^^ 
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The late Mr. W. M. Maskell (in the Trans. New Zealand Institute, 
1898), has described, under the name of Ceronema japonic a ^ an Indian 
tea pest received from the Indian Museum, which in many respects very 
closely resembles the species here described. But in spite of many 
strong points of similarity, the discrepancies are so great and impor- 
tant that without reference to Mr. Maskell's examples (now alas 
impossible) I am unable to reconcile them. The points of re- 
semblance are — the median row of curling filaments on the 
male scale : the fringe of pointed spines, and the dense group of 
pointed stigmatic spines. The ' two longitudinal series of short 
thick conical spines on the median dorsal region' of Maskell's 
Ceronema jafonica correspond to the similarly situated series of 
sunk conical spinnerets of E. these. 

Eriochiton these differs from Maskell's species in having a 
compact test completely enclosing the adult 9 . It has 8 distinct 
joints in the antennae, while C. japonica is said to have 7-]ointed 
antennae with a false joint in the 4th. The anal ring in E. these 
bears 6 stout hairs only. C, japonica is said to have 'several hairs,' 
but is figured with 1 1 in each of the two rings represented. It is 
impossible to believe that the reduplication of the anal parts as 
described by Maskell is normal, though it is stated to have occurred 
in all the specimens examined— -both from India and Japan. I would 
suggest that this extraordinary appearance may have been due to 
the examples being immatuce, or taken just before the Rnal ecdysis, 
when the adult insect would be seen within the skin of the previous 
stage. 

The species mentioned and described in the present paper raise 
the number recorded from the Indian Continent to 371 distributed 
amongst 14 genera, as below : — 

DiASPlDINAB— • 

I. Aspidiotus*^ 

auraniii. Mask. ••••••! 

artocarpi. Green •••,«• 2 
0amelluBt Sign* • • • « , • 3 
dictyospermi van areea^ Newst. • • .4 
Mooreiy Green • t • • • • 5 

orientalise Newst • • 6 

^A««, Mask. • • • • • • .7 
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II. ChionaspiS'^ 

aspidistra. Sign* • • • 
^prunicola var. them^ Mask. • 
geparata. Green • . • 
theiBf Mask. • • • 

vttis, Green • » • 

til. Fiorinia'^ 

them, Greeir • » .> 

Lecaninae — 

IV. Lecanium-^ 

hemispharieumvar. eoffea. Walk 
virid§. Green 
vfatii. Green • 

V. Pulvinaria'^ 

ohscura, Newst» t 
fi^cciftraf Westw. 

VI. Ceroplastes^ 

ceriferuSf Anders. 
flortdensis, Comst. 
vinsoniif Sign. • 
tnyricag Linn. • 

VII. Eriochiton^^ 

cqfani. Mask. • 
ike0f Green • • 

VIII. Ceronema^ 

japoniGOf Mask* • 

Hemicoccinae— 

IX. Pseudopulvinaria — 

sikkimtnaisg Atk. • 

Dactylopiinae 

X. Dactyhpius*^ 

adonidum, Linn» • 
virgatui^ Ckll. • 
viridisp NewsL • 

Tachardunab— 

XI. Tachardior^ 

decorellUf Mask. . 
laccttf Kerr. • 
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• Typical prunicola, Mask, has been shown to be a synonym of Diaspis 
\ygdam Tryon. The variety is probably distinct and ^UI require renaming*^ 
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PORPHYROPHORINAE— 

XII. MargarodeS'^ 

sp. indet* ••••••• 33 

MONOPHLEBINAE-» 

XIII. Monophlebus^ 

atripinnis, Klug. 33 

burm§ist0ri, Westw. • • • • .34 

Uachii, Westw 35 

saundersi, Westw. • • « • .36 

XIV. Icerya— 

a^gypHacat Dougl. • • • • « 37 
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NOTES ON INSECT PESTS FROM THE ENTOMO- 
LOGICAL SECTION, INDIAN MUSEUM. 

BY THE LATE E. BARLOW, 

Latb Entomological Assistant, Indian Museum. 



1. TEA PESTS. 
Serioa ctaaametisls, Brenske. 

« 

(Order Coleoptera, Sub-fam. Melolonthini.) 

Plaie llhfig. /. 

Serica assamensis, Brensk. /nd. A^us. Notes, Vol. IV, No. 4, 

p. 176, pi. XIII, iig. 4. 

In April 1899, from Messrs. Andrew, Yule & Co. were received 
specimens of a beetle reported to be very destructive to tea plants 
in one of their tea estates in the Duars, Assam. 

The insect proved to be a Melolonthine beetle and quite distinct 
from the so-called " orange beetle." It is a new species and has 
been recently named, Serica assamensis by Brenske ; the Latin de- 
scription of it will be found in Indian Museum Noiet, Vol. IV, No. 4, 
p. 176. 

This beetle is> no doubt, a new accession to the already large 
number of known insect pests of tea in India. It was found last year 
for the first time as doing damage to tea in one of the Duars tea 
estates. 

It is of a brown ^ colour, the head and thorax being reddish brown. 
Clypeus obscurely three-toothed, broadish, finely punctate and fur- 
nished with very short spines, the middle line being slightly keeled 
longitudinally. Thorax broad, sides slightly rounded anteriorly, 
straight posteriorly ; posterior angles obtuse. Elytra with a series of 
stripes, the inter-spaces between them being little convex. Femora 
and tibiae slightly broadened posteriorly. Antenna 10-jointed, 2 to 1 

7 joints very short, the terminal joint faintly three-lobed in both 

I 

1 Brenske descrioes the intect as yellow, this is owing to the specimens from which he 1 

deKribed the species, having lost their aatural colour by being immersed ia strong alcohol. 1 

E. B. I 
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sexes and hardly longer in the male. Length 6 to 6*8 millim. : breadth 
4 to 4*3 millim. 

The following interesting report has been furnished by the Mana- 
ger of the Duars Tea Estate regarding the pest :— 

Under date ijth April iSqq. — These beetles appear to have flown on to the 
garden last night, there were none to be seen yesterday, and to-day they are to 
be found on nearly all sections of the garden. 

In appearance they are not unlike the orange beetle described in Dr. Watt's 
book. " The Pests and Blights of the Tea plant ". pages x86 to 190. 

They are, however, I think different, as my experience of the orange beetle 
on other gardens is that it only bites the sttns, and this agrees with Dr. Watt's 
description of deprddation8% 

This beetle, however, has eaten nearly all ihs Itavis, as you will see. 
They have done a deal of damage in one night. There are patches of 
about 100 bushes, with nearly all the ^reen leaver of this year*i growth eaten up 
as well as the fresh stalks eaten through. 

There are no beetles on the bushes just now, but on opening up the soil near 
the bushes which are damaged, I have found the beetles in great swarms, 

I have put all the children on to-day to collect them. If 1 find that the beetles 
go up from the ground on to the bushes to-night, as I fear they may, I will put 
all the women as well as the children on to coUact them to-morrow. 

I have been trying different things all day to see what would kill thi^ 
beetle, with a view to spraying the soil. 

I find them very hard to kill, as they resist phenyle, bluestone solution) 
carbolic acid solution, and kerosine oil, unless pure. We cannot kill them by 
spraying the ground. 

Some of the coolies say this beetle appeared last year, and that it only 
stayed for a day or two. They say that if we get a day or two hot sun, instead 
«>f this cvld cloudy weather, it will go away as it did last year. 

Other of the coolies say the beetle which appeared last year was of a difiFensnt 
species. Most o! the coolies hold this opinion. 

Later under date 13th April 1899.^1 have been to the garden to examine 
the bushes by lamp light, 

I have found the beetles flying about, I could n6t find many in the ground, 
neither could I find many on the bushes, but they Ate flying about in great 
numbers near the bushes which were eaten last night. 

Under date t4th April /iSpp.— The beetles have not done any more harm 
although there are still great numbers in the ground near the bushes, which were 
eaten. 

I think a great many have cleared out. 

I have had oiter joo coolies collecting them to-day, and you would be aston* 
Ished at the great quantity brought in. It will take about the same number of 
coolies one more day to finish the collecting of them. 

I cannot understand why the beetles did not eat amy more leaves last 
night* 

it was very cold last night for the time of the year, but I do not think 
the cold could have prevented them from eating the tea, had they wished to 
do so. 
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I am disposed to think the beetles were flying over the garden, and dropped 
down onxlifferenl parts of it, and ate the tea leaves, but found they were not 
to their liking, and so did not eat them a second time. 

^o/#.— The garden is in its 4th year. JAt of plant is Munipuri indigenous. 
Open garden free of tree jungle. Elevation about 1,800 feet at base of BhuUn 
Hills. 



JBLeterusia elngalaf Moore. 

(Sub-order Heterocera, Fam. Zygxnidae.) 

Heterusia cingala^ Moore, An. Nat. His. 1877, p. 343 J *^' 

Lep. Ceyl. ii| p. 41, pi. 96, fig. i; 
C. & S. No. 391; Hamp. Faun 
B, Ind. Bur. Ceyl Moths. I, p. 262. 

In March 1898 Messrs. Davenport & Co. forwarded to the Indian 
Museum specimens of a caterpillar said to be devastating some of their 
new extensions in the Darjeeling Tea Estates, 

The insects proved to be the larvae of an unknown Zygaenid moth . 
However, some of the caterpillars that appeared to be alive were 
enclosed in a breeding cage where they very readily pupated. This 
looked like obtaining a moth for further identification. But instead 
of moths, numerous Tachinid flies emerged from the cocoons, which 
on examination were found to be so thoroughly parasitized by the 
flies that out of a dozen cocoons not a. single moth was reared ; each 
cocoon harbouring as many as ten pupae of the fly. 

On submitting specimens of the fly to Mr. Coquillett for examina- 
tion, he identified it as the species he had some time ago described 
and named Exorista heterusiae^ a Tachinid parasite which had been 
bred from a tea pest Htterusia cingala by Mr. E. E. Green in Ceylon, 
the description of the fly appearing in Indian Museum Notes^ Vol • 
IV, No. V, p. 279. 

From the identity of the parasite and the similarity of its life- 
history with that of the species observed by Mr. Green, it was in- 
ferred that the caterpillar-host might also, probably, be identical 
with the Ceylon species, and this on examination proved to be the case 
—the larvae and cocoons forwarded by Messrs. Davenport & Co., being 
identical with the larvae and cocoons of Heterusia cingala^ Moore 
presented to the Museum by Mr. Green. 
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The following is Mr. Moore's description of the moth| larva and 
ptipa: 

Moth g and 9 : forewing dark sap green, with a broad basal 
whitish blue-bordered bandi crossed by a blackish-green streak ; a 
discal zigzag series of yellowish spots, and a larger spot at end of the 
cell : hindwing with the base and a broad outer band black, the veins 
^nd marginal border steel-blue ; a series of yellowish spots before the 
apexi which are indistinct in the male ; middle band pale yellow. 
Thorax and base of abdomen in male steel-blue, lower part of abdo- 
men yellow, tip black, antennae blackj shaft steel-blue. Underside as 
above, veins blue lined. 

Expanse, S2^ ^ 2\ inches. 

Larva short, thick, anterior segments broadest, head small ; 
ochreous-brown, the segments with six or seven rows of black tipped 
tubercles, from which spring two or three short black hairs. 

Pupa pale ochreous-yellow beneath, pinkish and spotted above, in 
a narrow dense pale ochreous cocoon. 

For an illustration of the moth, larva, and cocoon, see Indian 
Museum Notes, Vol. IV, No. V, plate XVIH, fig. 2, «—*. 



Insect afecting coffee leaf.— In June 1898 Mr. W. M. Daly for- 
warded to the Indian Museum specimen of a coffee leaf said to be 
infested with insects from the Dalur Estate, Kadur. 

The insects proved to be the eggs of an Orthopterous insect, 
belonging to the family Locustidae (Long horned grasshoppers) , which 
usually lay their eggs in neat rows upon leaves and branches upon 
which they live and feed. The eggs are oval in shape and each over- 
laps its neighbour slightly. 

The eggs were apparently alive when they arrived in the Museum, 
but all efforts to rear them artificially for conclusive identification 
proved unsuccessful. 
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II.— INSECTS DESTRUCTIVE TO CEREALS AND CROPS. 

Hispa aeneseenSf Baly. 
The Rice Hispa. 

Reports and specimens of this very destmctive and common rice 
beetle! locally known as ' Pamari ' or ' Maria poka,' were received in 
the Indian Museum from the Director, Land Records and Agriculture, 
Bengal, as attacking paddy crops in the Backerg^nge district during 
the year 1898. 

The following is an extract taken from a report furnished by the 
Manager, Court of Wards, Backergungey dated 15th August 1898 :^ 

** These insects generally make their appearance in June and July ; but where 
they come from, nobody can say with certainty. Some say they come flying 
from the distant jungles, and others hold that they are originated in the de- 
composed earth of the paddy fields. But the former seems to be more probable. 

" The attack commences when the ears begin to shoot out. The insects first 
fall upon the upper part of the leaves and after sucking the juice in them and 
causing them to wither away, they go down and cut the ears. 

" Whenever the attack is made, the havoc is more or less complete. On the 
whole two annas of the aus crops is supposed to have been damaged by these 
insects. The insects have also attacked some of the aman paddy plants. 

" The tenants did not adopt any means to drive away the insects. The travel- 
ling overseer of the Department of Land Records and Agriculture, who was lately 
here, suggested sprinkling of sulphate of copper lotion (one tola sulphate of copper 
with 2^ seers of water). We tried this in presence of the said overseer, but with- 
out any effect/' 



Specimens of grasshoppers attacking the young wheat crops in 

the Kopargaon Taluka of the Ahmednagar 

TlSilT*'"''* ^^^w/»>, CoUectorate were forwarded to the Museum 

in December 1898, through the Survey 

Commissioner and Director, Land Records and Agriculturci Bombay, 

from the Collector of Ahmednagar. 

The Mamlatdar of Kopargaon wrote :^- 

•• I have visited the villages of Derde Khd., Derde Bk., Modhi Khd., and 
Modhi Bk., in this Taluka and noticed that the young wheat crops in about 20 
number have been almost destroyed by small insects. I personally went through 
some of the fields and found the insects too numerous to be easily destroyed/' 
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The insect proved to be an Acridid grasshopper belonging to the 

species Epacromia dorsalisy Thunb., which has previously been 
reported as attacking crops in several parts of India. Accounts of it 
may be found in Indian Museum Notes^ Volume II, pp. 104 and 
171 ; Volume III| No. i, pp. 27, 29 and 30. 



In May 1898 specimens, which proved to be the immature forms 

Cri ket i * o s t ^^ ^ cricket, probably belonging to the genus 

bajn^and other"crops. ^ Gryllodes, were received in the Indian 

Museum from the Collector of Ahmednagar, 
through the Survey Commissioner and Director, Laud Records 
and Agriculture, Bombay, as destructive to bajri and other crops in the 
villages of the Kopargaon Taluka. 

The following is from a report dated 13th May 1898, from the 
Mamlatdar of Kopargaon : — 

"... That a flight of insects called * Naktode * has arrived in most of the 
villages from Kopargaon to Chitali from the £ast from villages in the Newasa 
Taluka and H. H.the Nizam's territory. They eat tender leaves of khindi and 
kodwal and thus destroy the stem. They also eat bajri and jowar corns ; they 
jump about a foot. They have got no points to their legs like a saw like the 
locusts nor any wings. There is very little of khindt and kodwal in this taluka, 
and particularly in the portion visited by them, and hence there is no possibility of 
any damage for the present, but if they lay eggs there is a fear of fresh insects 
being produced just at the next sowing season. They might eat up the seed as 
well as the plant. The best remedy in my opinion would be to burn every culti- 
vable land with a little rubbish or rab after ploughing it a little before the sowing 
season so that the little insects as well as their eggs may be burnt. The burning 
must, however, begin at one and the same time in all villages on a fixed night 
like the general census. • • . . The insects bite people at night, enter private 
houses, eat bread flour and corn and disappear in the day time. The mail was 
detained for about half an hour at Chitali on Wednesday night on account of the 
rails being covered by these insects. ..." 



In September 1898 specimens were forwarded by the Survey 

^, ^ . , . Commissioner and Director, Land Records 

ttrus, Blanch. *^^ Agriculture, Bombay, of an msect reported 

to have done damage to young bajri and other 
crops in the Ahmednagar and Bijapur districts. 
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The specimens consisted of larvae and imagos of the Acrididy 
Chretogonus trachypterus, A small thickset brown grasshopper 
which appears to be very destructive to young crops of almost all 
kinds. Accounts of it will be found in the pages of these Notes* 



Hieroglyphus furcifer^ Sauss. 
(Ord. Orthoptera fam. Acrididae.) 

In September 18981 damage to some extent was caused in the 
Kerowlee States, and in the Bombay Presidency, etc., by grasshoppers 
belonging to the species Hieroglyphus furcijer^ Sauss. In the Surat 
district, the vill^e officers report that these insects are destroying the 
bajri and rice crops as also the grass. It is said that the insects have 
their origin in grass and that they are found every year in grass only. 
This year they are found in other crops which they are destroying. 

In Indian Museum Notes reference is made of this insect as 
destructive to crops in the Rajpipla State, and in the Panch MahalSy 
Broach, and Thana districts in the Bombay Presidency, etc. 

The following extract is taken from the translation of a report 
compiled by the Revenue Department of the Kerowlee State on the 
birth, etc., of the " Kata " insect :— 

" ' Kata ' is an insect whose legs, wings and body resemble those of the 
locust • • • • 

The egg*laying is fifenerally believed to take place during the rains like other 
insects of the rainy season. 

When these insects are very numerous and cause serious injury to crops 
attention is drawn towards them. As it cuts and devours leaves the people here 
called it ' Kata ' (cutter). It is not known by any othername here. 

At the time of birth some say it is of green or khaki colour like mosquitoes, 
ants and flies • • • • 

Others say it lays eggs like locusts. Some say that small white eggs about 
the sise of mustard or even smaller were found in masses of fifty to hundred 
underneath the ground when the land was prepared before the rains. Afterwards 
in the same fields large number of these insects were found. 

The colour of the young insects is generally green and as it increases the 
colour changes. Some say that the colour of the crop it devours affects its 
colour. The majority of the insects submitted are of a yellow colour. 

In the beginning it creeps from one plant to another. When it acquires 
wings, it hops by slightly flying, because it has not sufficient power of flight. It 
cannct fly in swarms as locusts do from one place to another. 
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The chief crops it attacks are jowart bajri, moth, masina, sugarcane and 
others. It wholly devours the foliage of the plants. It eats the shoots of the 
bajra crop in such a way as to leave no grain in them. 

It generally eats the jowar and bajra crops whose leaves are long. The 
majority of these insects is found at present in the bajra fields and in others, not 
so much . • • • 

>Vhen young this insect dies by the abundance of rain. As it did not rain 
heavily this year, the insect did not decrease • • • • 

It is said that at the commencement of the winter season, these insects natur. 
ally die away. * 

Some eye-witnesses say that this insect casts off scales like the snakes. When 
it casts of! the covering it is of yellow colour. It also casts off the wings and then 
gets new wings afterwards. From the specimens it will be seen that the wings 
are proportionately smaller than the body. 1 his shows that new wings are grow* 
inff out. Some have larger wings. 

Those who have smaller wings can hop for three or four feet. The more it 
moves backward to hop, the more it leaps forward, and thus it can go from one 
field to another • • • • 

Those who have wings cannot fly more than forty or fifty feet at a time. 

The length of the insect is from two to three fingers or more or less. Some of 
the zemindars say that there are even larger and winged insects of this kind to be 
found in the fields, which cannot be got hold of. These insects were never found 
in such large numbers before as this year. ^ 



THE SORGHUM BORER MOTH. 
ChUo simplex, BuU. 

Chilo simplex^ Butl.i P» Z, S.^ 1880, p. 690. 

Crambus gonellus, Swinh. P. Z. S*, 1884, p. 528, pi. 48, Jig, 16; 
C. Sl S. No. 4703. 

Crambus parielluSf Swinh. P.Z.S.^ 1885, p. 879; C. & 5*. 
No. 4700. 

During the year 1898 the Sorghum borer was exceedingly abun- 
dant in the Central Provinces. Samples of juar [Sorghum vulgare) 
stems af!ected by it were repeatedly forwarded to the Indian Museum 
through Dr. G. Watt, Reporter on Economic Products to the Govern- 
ment of India, from Seoni, Chappara, Central Provinces, 

Half-grown caterpillars taken out of juar stalks that had become 
dry and useless, were reared in sugarcane ; they seemed none the 
worse for the change of the food plant, but very readily tunnelled into 
it| and in due time as many as a dozen moths were obtained. These 
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on comparison proved to heDiairacJ saccharalis as doubtfully named 
by Mr. E. C. Cotes, an insect that commonly bores into sugarcane in 
India. 

To clear the doubt that has long existed as regards the correct 
identity of the insect, specimens were submitted to Sir G. F. Hamp- 
son, who very kindly identified them as belonging to the species Chtlo 
simplex^ Butl. He describes the species as follows : — 

Male : yellowi^ brown suffused with fuscous. Fore wing with the 
costal area rather darkest ; traces of dark specks below middle of cell 
and at lower angle ; the veins of outer area slightly streaked with 
fuscous: a marginal series of black specks. Hind wing whitish with 
slight fuscous tinge. 

Female paler : the hind wing white. 

The form partellus has on the fore wing of male a highly curved 
antemedial series of short fuscous streaks, a slight yellowish patch in 
end of cell, an oblique series of diffused fuscous streaks from apex to 
middle of inner margin, and a sub-marginal series of specks ; female 
with some diffused fuscous from apex round lower angle of cell, or 
sometimes nearly evenly suffused with fuscouSi with a dark fuscous 
patch beyond cell. 

Hab. Japan; Chusan ; Formosa; Punjab; Karachi. Exp. 22 
millim. 



jBeUothis armigera^ Hubn. 

In April 1898, from the Sub-divisional Officer, Naogaon, were 

received some samples of ganja plants injured by insects. He 

wrote : — 

" I have the honour to advise despatch by rail of one wooden box containing 
gf an ja plants infested with insects called 'Hirkati/ spider, etc., and affected by 

diseases locally called 'Bhuachatta' or ' Ambola/ etc , I may 

mention here that ' Bhuacbatta ' or ' Ambola ' is a sort of disease, which, when 
appears in plants causes the resinous portion to disappear from the plants and in 
consequence of which no ganja is produced." 

The samples reported to be suffering from * Ambola * or ' Bhua- 
cbatta ' and * Hirkati ' all appeared to be atacked by caterpillars of 
one species, namely, He Hot his armigera Hubn., which has previously 
been recorded as attacking crops such as paddy, hemp, poppy, etc., 
in almost all parts of the world. Accounts of it may be found in the 
pages of these Notes. 



\ 
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In the sample said to be affected by 'Mukra' no insect was 
discovered. 

The description of the moth Heliothis armigera is quoted below 
as given by Sir G. F. Hampson in his Fauna of British India Series, 
Volume II. 

Ochreous with a pale brown, olive, or red-brown tinge. Fore wing 
with indistinct double-waved antemedial lines ; a dark speck represent- 
ing the orbicular ; an indistinct curved medial line ; the reniform in- 
distinct ; postmedial and sub-marginal waved lines, the space between 
them somewhat darker and with a series of pale or dark specks on the 
nervules ; a marginal series of dark specks. Hind wing white ; the 
veins fuscous : a broad blackish outer border usually with a pale sub- 
marginal central patch. Underside of fore wing with the orbicular and 
reniform stigmata conspicuously black ; a broad blackish band beyond 
the postmedial line ; the apices of both wings and outer area of fore 
w^ing pinkish. 

Larv(\, — Dorsal area pale brown ; a lateral whitish band ; ventral 
area pale green : each segment with some black specks ; head red- 
brown. Or green with a dark dorsal and two yellow lateral lines ; the 
thoracic somites speckled brown and black, 5th to loth somites, with 
lateral brown blotches, anal somite with an irregular black dorsal 
mark. 

Hab. — Universally distributed. Exp. 31 — 41 millim. 
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III.-IDENTIFICATION OF INSECT PESTS INJURIOUS TO 
CROPS OF VARIOUS KINDS, FORWARDED 
TO THE INDIAN MUSEUM DURING 

THE YEAR 1898. 



1. Specimens of immature insects forwarded by the Secretary of 
the Agri.-Horticultural Society of India, as eating up hundreds of 
bigahs of crops in Jamalpore. These appeared to be the larvae of the 
Noctues moth Heliothis armigerUi Hubn. 

2. From the same officer were received specimens of an insect 
doing considerable injury to growing indigo in the Allahabad District. 
The insect proved to be a bug of the family Pentatomidae. They are 
identical with Apinis concinnoi Dallas, which has previously been 
reported as attacking rabi crops in the North- West Provinces ; vide 
Indian Museum Noies^ Vol. I, pp. 1 1 1 and 1 27. 

3. Specimens of an insect locally called 'korapoka' were for- 
warded by the Collector of Murshidabad as injurious to crops. 

This appeared to be the immature form of a beetle belonging to the 
family Scarabaeidae, sub-family Melolonthini. 

4. Specimens sent by the Professor of Madras College of Agricul- 
ture as causing injury toDhoIl [Cajanus indicus), g^own in the Gov- 
ernment Farm, Saidapet, were identified as belonging to the species 
Mylabris fusiulaia, Thunb. a Cantharid beetle reported for the first 
time as a pest to agriculture. (See plate III, fig. 2.) 

5. Insects said to have caused great damage to the ihada dhan in 

the Sub-division of Bettiah. These were identified with Leptocorisa 

acutat Thunb., the common rice sapper of Bengal. The specimens 

were forwarded by the Director of Land Records and Agriculture, 

Bengal. 

6. Insects doing damage to the green leaves of the potato plants 
in Shillong were sent by the Officiating Director, Land Records and 
Agriculture, Assam. These proved to be a Cantharid beetle belonging 
to the genus Epicauta. 

The specimen being new to the Museum Collection. 



Ho. 1.] N0US 0u imseti petit fr^m the Eutemelegical Section. 25 

7. From the Professor of Agricoltnre, Baroda College, were re- 
cseircd ^pedmcns of an insect attacking (»ttoo bolls in the College 



This insect belongs to the species Oxycmrens Imgubris^ Mostch. 
It bas previoasly been reported both from the Madras Presidency and 
Ceylon in cannectioo with cotton. 



IV.— LOCUSTS. 

\m smccinctmwij Linn-^^Spedmens, taken from the flights of 
locnsts that had appeared in the Bombay Presidency daring the latter 
end of the year 1898, as doing damage to crops, were forwarded 
to the Indian Mnsemn throngh the Sorvey Commissioner and Director, 
Land Records and Agricnltnre, Bombay. 

These insects proved to be the same as Acridium succinctum 
Linn, the locust which has previously been recorded as attacking 
crops in several parts of India. Accounts of it may be found in Indian 
Museum Notes, Vol. II, pp. 10, 28, 100, no, and 169; Vol. Ill, p. 32. 

The following reports have been furnished by the Survey Commis- 
sioner and Director, Land Records and Agriculture, Bombay, regard* 
ing the flights >— 

(i) " I have the honoar to forward herewith a bottle containing specimens of 
locusts for identification and remarks. They appeared on the 27th ultimo at 
Mhaswandiy Sangamner Taluka, Ahmednagar District, and destroyed standing 
crops. The village oflBcers there, with the assistance of the people* are trying to 
destroy them " (dated 9th November 1898). 

*\'m) In advising despatch of a bottle containing specimens of locusts for favour 
of identification and remarks* I have the honour to inform you that the insects 
have appeared in about 60 hill-side villages of the Mabad Taluka of the Kolaba 
CoUectorate." 

^ These insects have not appeared in large numbers and as the nagli» vari, and 
unripe paddy crops on which they have been feeding, have now mostly been cut» 
no great damage to these crops is feared. If, however, they continue long in tha 
district, the yield of grass and of summer crops may sufiEer'* (dated 3rd December 
1898). 



Acridium peregrinunh OHv.— The migratory locust of 
North. West India. 
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The following are reports (with specimens) which have been for- 
warded to the Indian Museum, regarding the appearance of the locust 
(Acridium peregrinum^ Oliv.) during 1897-98 :^ 

(i) From the Officiating Collector of Pabna, through the Director 
of the Department of Land Records and Agriculture, Bengal, dated 
29th January 1898. 

"I have to report that a large swarm of locusts made its appearance on the 
9th instant on the west bank of Jarauna in the jurisdiction of outpost Chauhali* 
Thana Sbazadpur, Sub -division Sirajganj of this district. 

^The swarm was estimated by my Kanungo who saw it to be two .miles long 
and came from a north-westerly direction. The locusts settled on mango trees 
and on the young china, barley and pulse crops. They did not attack the hemp 
crop. 

" Three specimens of the locust are sent • • •" 

(2) From the Collector of the Panch Mahals, through the Survey 
Commissioner and Director, Land Records and Agriculture, Bombay, 
dated 17th March 1898. 

** Forward herewith some samples of locusts sent to this office by the Mamlat- 
dar of Godhra, who reports that a flight of locusts passed over Mehlol in Godhra 
Taluka on 5th February. The locusts appeared to have arrived from the south 
of Mehlol and passed on towards the north, and no damage is reported to have 
been caused by them." 

(3) From the Deputy Commissioner, Upper Sind Frontier, through 
the Survey Commissioner and Director, Land Records and Agriculture, 
Bombay. 

^ I have the honour to inform you of the appearance of locusts in three talukas 
of this district and to give the necessary information in the subjoined form :•— 



Taluka. 


Date of appearance. 


Extent to which 

damage was caused 

by locusts. 


Remarks. 


Jacobabad . 
Thai 
Kashmor • • 


17th and 39th Sep- 
tember 1898. 

14th, 17th, and i8th 
September 1898. 

UtK and 15th Septem- 
beri898. 


Nil. 

Standing Bajri crops 
in 10 acres of land in 
Det Jamal. 

Damage caused in- 
significant. 


Came in flights from the 
east and passed on to the 
west. 

Came from the north-east- 
erly direction and went to 
the west. 

Came in flights from the 
north and went towards 
the south. 



The specimens tent by the Mukhtiarkars of Thul and Kashmor Talukas ara 
forwarded." 
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The following are the reports (without specimens) that have been 
received in the Museum regarding the appearance of locusts :— • 

(4) Through the Under-Secretary to Government, Revenue 
Department, Bombay. 

{a) From the Mamlatdar, Taluka Bassein, District Thana, dated 

1 2th November 1898. 

** I have the honour to report the appearance of a small flight of locusts in 
Bassein Fort. It appears that these insects came in the nig^ht some 2 days ago, 
and it is not known therefore what direction they came from. Some of them are 
green, some red and some yellow, the size of all being two inches in length. Rice 
crops in the Fort were already reaped and removed and tur crops planted. The 
plants of the two crops are almost eaten up by the locusts. Some of these locusts 
are seen now on the north side of the Bassein town, and it seems therefore that 
the direction of their flight is northward." 

(b) From the Collector of Hyderabad (dated 20th December 1897). 

** I have the honour to submit a statement showing the extent of the damage 
done by locusts in the Hyderabad District. 

"The Tando Division, it will be observed, has escaped with very little damage, 
three pies in the rupee being estimated as the greatest in any part. The Hala 
Division has not been quite so fortunate. The damage done in the Hala Taluka 
is reported as 4 annas in the rupee. The Naushahro Division, however, has 
suffered severdy. The lowest estimate of the damage done has been reported as 
■iz annas ifl the rupee in the Kandiaro Taluka, while in the Moro Taluka it is 
said to have reached the high figure of 12 annas." 

Statement showing the extent of damage done in Hyderabad 

District. 



Nakb or Taluka. 



Hydtrabad 

Hala 

Tando Allahysr 

Shahdadpur • 

KandiaiD • « 

Nowshabro 

Moro 

Sakrand • • 

Onni • 

Dero Mohbat 

Tando Bago 

Badin 



Damage shown 

by annas in a 

rupen. 



I anna. 
4 annas 

3 M 
3 M 

6 n 

10 „ 

spina, 

3 u 
I pio. 

1 »f 



b8 
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{c) From the Collector of Shikarpur (dated 20th November 1897). 

" I have the honour to report that the damage done by locusts is by no means 
extensive nor the injury widespread though their presence was general. In many 
talukas the injury has been so slight as not to necessitate any remission of 
revenue at all. In some places the loss was exaggerated at Nasirabad where the 
Acting Mukhtiarkar had reported that something like R 35,000 remission would be 
granted, but prompt enquiries on the spot by Mr. Pringle have proved the loss 
to be much smaller and the amount of remission is now estimated at R3,ooo only, 

'The taluka of Sukkur has suffered to some extent. There the locusts appeared 
just while the crops were ripe and were being actually reaped. Here the lost of 
revenue is estimated at R8/X)o. 

"In other talukas the injury is more or less scattered. The total loss of 
revenue in this district on account of locusts is at present estimated to be under 
Racvooa' 



ta 



{d) From the Deputy Commissioner of Thar and Parkar (dated 
23rd December 1897). 

Statement showing damage done by locusts to kharif crops in the 
Thar and Parkar district taking sixteen annas to be an average 
crop. 



Namb or Taluka. 



Kharif cbops. 



Bajri. 



Til. 



Umarkol 
Khipra • 
Saoghur • 
Mirpur • 
Mithi . 



DipU 



Chachro • 



Nagar 



6 annas 



14 M 



ffff 



4 »» 



10 



10 



i» 



4 annas 



If 



4 annas 



10 



10 



M 



»9 



»» 



»» 
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8 t, 



8 



10 



10 



«• 



91 



»9 



»» 
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••• 
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10 



•• 



••• 
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»» 
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{e) From the Collector of Karachi (dated 21st May 1898). 

I have the honour to give below the information called for as regards the 
area, in each taluka, over which the crops were affected.' 



<« 



»( 



Taluk A. 



Area affected. 



Oada 
Johi 



• ••••••• 



Mmojhand • 

Kotri • • 

Kohistan • 

Kmrachi . . 
Totta . 
Sakro . 
Mirpur Bathoro 



• « • 



• 




(/) From the Deputy Commissioneri Upper Sind Frontier. 

*' 1 have the honour to subjoin a statement showing the extent of damage 
caused by locusts in this district.' 



ft 



Namb or 
Taluka. 


Total 

number 

Dehs. 


Number ol 

Dehs in 

which 

damage 

was 
caused. 


Area in 

fvhich 

standing 

crops 

were 

damaged. 


Total 
loss. 


Remission 
to be given 
on account 

caused by 
k>aists. 


Rbkarks* 


Jacobabad . 

Thnl • • • 
Kashmor • • 
Shahdadpur • 


98 
131 
lis 

58 


4S 

ISl 

54 

• 

63 


Acres. 
9,000 

SlflOO 

sOfOeo 
8,055 


R 
30,000 

32,000 

35/)oo 

9f7SO 


R 
8,000 

9.000 

IS,000 

s,5o 


Locusts appeared 
in this tafnlca on 
1st November 
1897. 

Locusts appeared 
in this taluka on 
loth and 30th 
October 1897. 

Locusts appeared 
in this ^luka on 
i6th October 
I897. 

Locusts appeared 
in this taioka on 
snd November 

1897. 


Total 


399 


S70 


58,155 


95,750 


31.500 
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(5) From the Baluchistan Agency. 

Extract from the Baluchistan Agency diary for the week ending 

the J I St May i8g8. 

The Political Agent in Southern Baluchistan reports in his diary for the week 
ending 24th May that locusts visited Kauraj in Las Bela on the 3rd idem and 
damaged the jowari crops at that place. 

Extract from diary of the Baluchistan Agency for the week ending 

the 8th July i8g8. 

In his diary for the week ending 30th June 1898, the Political Agent, South* 
Eastern Baluchistan, reports that large swarms of locusts visited the neighbour- 
hood of Qir Tyara on the 17th idem, and that after destroying the crops there 
they passed on in the direction of Sheh. On the 19th another swarm was seen 
at Bela. Considerable damage is also reported to have been done to the jowar 
and moong crops in the District of Kaurach. 

Extract from the diary 0/ the Baluchistan Agency for the week 

ending 24th September t8g8. 

The Political Agent reports that locusts appeared at Fort Sandeman and 
Loralai daring the first week of September. Some damage has been done to the 
millet and vegetable crops. 

Extract from diary of the Baluchistan Agency for the week ending 

the 8th October 1898. 

Locusts are reporteii to have visited the Niabut of Kamraj, in the Las Bela 
State, and to have destroyed the moong crops. 

Extract from diary of the Baluchistan Agency for the week ending 

the i6th October i8g8. 

The Extra- Assistant Commissioner, Lower Zhob, reports that locusts appeared 
at the village of Chhap in the Musakhel Fahsil on the ixth September 1898, and 
destroyed the moong and millet crops to some extent. 



V. INSECTS INFESTING FRUIT TREES. 
Mango tree pests. 

Lima codid moth. — In August 1898, the Assistant Superintendent 
of the Poona Farm reported and forwarded specimens to the Museum 
of a caterpillar that were eating of! all the leaves of the mango trees 
in the Poona Farm Garden. 
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The insects proved to be the immature forms of a Limacodid 
moth, the specimens being insufficient for precise identification. 

(2) Melolonthine beetle, — Specimens of an insect said to be 
damaging the roots of the mango trees in the Badaun District, were 
received in the Museum through the Director, Land Records and Agri- 
culture, North- Western Provinces and Oudh, in September 1898. 
These appeared to be the larvae of a beetle probably belonging to the 
sub^family Melolonthini (cockchafers). 

(3) Scale insect, — A few mango twigs infested with insects were 
submitted for examination to the Entomological section, Indian 
Museum, in January 1898. 

The twigs were found to be attacked by a scale insect {Coccid)^ 
probably belonging to the genus AspidiotuSk 



Grape pests^^An June 1898 Mr. J. Cameron, Superintendent^ 

Government Museum, Bangalore, wrote :— • 

** The insects which I have forwarded for your acceptance with a few damaged 
grspes, have been ajttacking the grapes cultivated t n the Darin Dowlet Bagh at 
Seringapatam." 

The insects which proved to be Staphylinid beetles and new to 
the Museum Collection, were so far identified as belonging to the 
genus Carpophilus, 

Mons. Fauvel to whom specimens were sent for examination, 
reported that they belonged to four different species of Staphylinidae, 
TLSLxnelyf Carpophilus marginellus,Mots,f and C mutilatus, Erich., 
C, hemepterus Lin., and C bipustulatus^ Heer. (see pi. Ill, figs. 3 — 6). 

None of these insects are thought to be pests to growing grapes 
as in their larval stages they are said to live on raisins, while in 
their adult stage they are believed only to touch fruit that has pre- 
viously been attacked by birds, Hymenoptera or fungi. 



VI. FOREST PESTS. 

Teak tree pests. 

Arcttid moth.'^ln July 1898, through the Director, Imperial 
Forest School, Dehra Dun, from the Deputy Conservator of ForestSi 
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Kurseong Division, were received in the Indian Museum specimens of 
a moth said to be doing considerable damage to teak trees in the 
Bamonpokri plantation. 

The Deputy Conservator of Forests wrote :— 

** The caterpillars first appeared in August last and by October they had 
completely stripped all the trees of their leaves, and again in January last they 
destroyed the young leaves." 

The insect is an Arctiid moth, but the specimens sent had been 
80 badly rubbed and broken that it is quite impossible to identify the 
species ; they, however, appeared to be a new teak pest anf differed 
widely from the two known species previously recorded in the pages 
of these Notes. 

2. HybUea puera^ Cram.— In June 1898, some moths were for- 
warded to the Museum by Mr. T. T. Bourdillion, Conservator of 
Forests, Quilon, as doing immense damage to teak plantations of 
Southern India. 

The specimens were identified with Hyblma puera^ Cram, a 
common teak pest in India. 

The following is an extract taken from a report furnished by the 
Forest Ranger :— 

^ The attacks generally begin in April when the teak tree has put on its new 
foliage and they last for about six weeks, when the caterpillars begin to disappear, 
but one or two may always be found on the teak, if a search be made for them. 
The wet weather probably prevents the moth from increasing, and very little is 
seen of it until September or October, when, if the North-East monsoon is light* 
its caterpillar may again attack the teak, the attack lasting about a month. Both 
very wet and very dry weather seem detrimental to the spread of the insect. 

" When the caterpillar begins to pupate it suspends itself by threads at either 
end to a leaf not necessarily a teak leaf, spins a cocoon round itself and folds the 
leaf over so that it is quite snug. 

'* The caterpillar will eat the leaves of some jungle plants as well as teak, and 
it has been found in the jungle. 

*' The caterpillar when it has once begun feeding, never leaves the tree, though 
it may shift from branch to branch when its food is exhausted in one place. It 
does not drop by a thread to the ground when it wishes to change its skin and 
therefore the system of tarring the stems of the trees employed in Germany to 
prevent the caterpillars re-ascending them, is inapplicable." 

3. Paliga damastesales^ Walk.— From Mr. R. S. Hole, Divisional 
Forest Officer, Damoh, were received in September 1898 specimens 
of the larva, pupa and imago of the Pyralid moth Paliga damastesales, 
Walk, as injurious to teak trees in the forest of Damoh. 
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The insect has previously been recorded as attacking teak in the 
Rangoon district, vide Indian Museum Notes^ Vol. Ill, No. 2, p. 94. 

The following notes have been furnished by Mr. R, S. Hole 
regarding the pest :— 

** Pull grown caterpillar is about | inches long, of a grayish to yellowish green 
cofoury dark above and lighter beneath. When young the caterpillar is a light 
yellowish green • 

** The caterpillars feed on the leaves of teak trees, devouring the leaf paren- 
chyma but leaving the vascular tissue untouched, and in this district the cater. 
pillar does a great deal of damage, principally during the rains, from June to 
October. Teak trees on a whole hilUside may frequently be seen which are 
absolutely defoliated. The caterpillar pupates on the back of the leaves 
it has besn feeding on, the pupa being kept in position in a hollow of the leaf 
by a weft strung across it. I have watched the caterpillars making this, they 
swinging their heads quickly from right to left and left to right as they attach the 
thread on each side and draw it across to the other. The pupa falls to the ground 
with the dead leaves, but I do not know where the eggs are laid ; I fancy some- 
where on the trees, for 1 have frequently seen very young caterpillars apparently 
just out of the egg feeding on the leaves. I also fancy this insect must have two 
generations in one year» for frequently the second flush of leaves put out towards 
the end of the rains is also destroyed by the caterpillars. 

" The trees which receive most damage are those on dry stony hill-sides, parti- 
cularly if the teak there is nearly pure. Trees in moisten situations, especially 
where the growth is luxuriant, seem to be little damaged. Whether this is due 
to the effect the locality has on the insect and its life history or to the fact that 
the trees are better able to repair or withstand the damage I do not know." 



SAl tree pests. 

Leucoma diaphana^ Moore.— In February 1898 Mr. J. Campbell, 
Deputy Conservator of Forests, Assam, Golaghat Division, despatched 
to the Museum two varieties of caterpillars which had been defoliating 
s&l trees on a very large scale in the forest of Dubri. 

The insects were {a) some larvae of q Noctues moth of the species 
Leucoma diaphana^ Moore ; (*) small caterpillars, apparently the 
larvae of a Bombycid moth, but as the specimens were decomposed, 
nothing could be made of them. 

{2) Bombycid motis.— In June 1898 the same officer forwarded 
specimens of moths defoliating s&l in the forest of Dubri. 

These belonged to the following species, but as the specimens were 
so much rubbed and damaged, the identifications are to a certain 
extent doubtful (i) five specimens oi the moth Lymantria grandis. 
Walk. ; (2) one specimen of Trabala visAnu, Let. ; (3) one specimen 
of a moth Dasychira^ sp. 
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In February 1898 the Director, Imperial Forest Schooli Dehra 

. Dun, forwarded particulars and specimens to 

Casuarina tree borer. ^^^ Museum of an insect found boring into 

casuarina trees in the forest of Nellore. 

The worms proved to be the larvae of a moth probably one of 
the Hepialidae. The specimens being insufficient for further identi- 
fication. 

* 

The following is an extract taken from a report furnished by the 
District Forest Officer, Nellore :— 

" So far as 1 know as yet the borer is doing no great damage, especially as the 
trees are used for fuel and not timber. But in matters of this kind^and the 
more so in plantations where only one species of tree is grown — it is well to take 
advice at as early a stage as possible not only with a view to providing a remedy 
against the attack itself, but to be on one's guard against other possible com- 
plications which may arise from the vigor of the trees being interfered with." 



DETERMINATION OF FOREST PESTS FORWARDED TO 
THE INDIAN MUSEUM DURING THE YEAR 1898. 

Deodar cone ^^5/.— Insects reported to be attacking the deodar 
cones in the forest of Jaunsar, forwarded through the Director, Imperial 
Forest School, Dehra Dun. 

The specimens proved to be a Pyralid moth of the species EueO' 
phera punicmella^ Moore, which has previously been recorded in 
Indian Museum Notes, Volume II, page 28, as boring into the fruit of 
the pomegranate in Baluchistan. 

The identification of the insect has been kindly furnished by Sir 
G. F. Hampson, Bart. 

2. Bombax malabaricum wood pest. — ^The Bostrychid beetle, 
forwarded by the Superintendent, Government Museum, Madras, as 
doing a good deal of damage by boring into tea boxes made of the 
wood of Bombax malabaricum at Calicut, has been identified by 
Mons. Lesne as belonging to the species Bostrychus aequalis^ Wat. 
The insect is illustrated in plate III, fig. 7. 

3. Coppice shoot pest.'^The insects forwarded by the Conservator 
of Forests, Punjab, as damaging young " jaud " coppice shoots in his 
district, were determined as Homosocrus variabiliSf Dallas, a bug 
of the family Coreidae. 
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NOTICE. 

THE serial Indian Museum Notes is devoted to Economic 
Entomology, and is issued by the Trustees of the Indian 
Museum^ Calcutta, under the authority of the Government of India, 
Revenue and Agricultural Department. For the views expressed, the 
authors of the respective notes are alone responsible. 

The parts of the serial are published from time to time as 
materials accumulate. Communications are invited; they should 
be addressed io^The Editor^ Indian Museum Notes ^ Calcutta^ 
and should be accompanied by specimens of the insects to which 
reference is made. Soft-bodied insects can be sent in strong 
spirit ; chrysalids and cocoons alive, and packed lightly in leaves 
or grass ; other insects, dried and pinned, or wrapped in soft paper. 
Live insects should be sent when there is a reasonable chance of 
their surviving the journey. Caterpillars, grubs, and other immature 
insects can, in the present state of our knowledge, be only ap- 
proximately determined ; they should therefore, where possible, be 
accompanied by specimens of the mature insects into which they 
transform. 

Calcutta • 1 ^* ALCOCK, Major, LM.S., 

,, rs . t ' i Superintendent, Indian Museum. 

iStn October^ igoo. j ^ 
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EXPLANATION OF ILLUSTRATIONS. 

Plate IV— 

Fios. X AND % Adorbtus banoalorbnsis* Brenske. 
»> 3 AVD 4, Adorbtus caliozvosuSi Burm, var. bicoloRi Brensk^ 

nov. 
>» 5 AVD 6. Brachtaspistbs TibialiSp 

Plate V— 

Pios. X TO 6. DiCTTOPHARA PALLIDA, Donov. x» Adult insect ; 3— 6» 

Stages in the development. 

n 7 TO 9* Alburodbs nubxlar^ Buckton, n. sp. 7» adult female ; % 
adult male ; g, side view of 7. 

f, xo TO 15. PSTLLA obsolbta, Buckton, n. sp.xo^ii, adult insect; 
X3| leg; 13, antenna; 14 and 159 gall caused by insect 

Plate VI— 

F108.1 and 3. ScTRPOPHAOA AURiFLUA, Zell. Xt adult insect; 2, seaion 

of sugarcane showing cocoon. 

ff 3 AND 4. Crbatonotus albistrxoa, Wlk. 3, adult insect ; 4» larva. 

ff 5 AND 6» RiPBRSiA SAccHARi« Green, n. sp. 5, end of abdomen of 
adult female ; 6, antenna of adult female» 
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ORIGINAL COMMUNICATIONS. 



I.— DESCRIPTION OF A NEW SPECIES OF PSYLLA 

DESTRUCTIVE TO FOREST TREES. 

By G. B. Buckton, F.R.S., etc. 

Paylla obaoleta, n. sp. 
P/ate V. Jigs. lO'i^. 

Antennae filiform obscurely ten-jointedj basal joint large. Apex 
with two minute bristles. Thorax robust with two small spines 
underneath. Ferruginous colour above, shining black below. Ab- 
domen similarly coloured and having rings with pale edges. Fore« 
wings veined as in ordinary Psyllidae, Hind wings obsolete or re- 
presented by mere membranous flaps. When first emerging from 
the pupae the insects are uniformly pale Uteous. Like some other 
species of Psylla this insect forms small galls on the leaves of forest 
trees, but none of the examples of galls seen by me were perforated 
although the winged forms were abroad under the trees. 

The galls are yellowish-red| rough, and somewhat recall the 
appearance of the oak spangles known as Robin's pincushion in 
England. 



This new Psyllid was received from Mr, G, M. Ryan^ Deputy 
Conservator of Forests, Western Circle, Thana, Bombay, who writes 
as follows— 

" The damage done by it so far is observed to be entirely to the 
younger plants of Diospyros melanoxylon^ a tree the Mahratti name 
of which is Temiboornee. The leaves of the young plants, perhaps 
6 or 7 years old and about 3 or 4 feet from the grourd generally, 
are attacked, and the insect seems to quit its abode (the gall) in 
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January or February of each year. After the insects have deserted 
the gallsi the latter too disappear leaving holes all over the leaf* * 

*^ I have seen the leaves of larger treesj 8 to 10 feet high, so 
attacked, but the damage is but slight. My observations extend 
only over the Shahapur taluka of the South Thana Forest Division/' 



2.— DESCRIPTION OF A NEW SPECIES OF ALBURODES 

DESTRUCTIVE TO BETEL. 

By G. B. Buckton, F.R.S., etc. 
Aleurodes nuhUans, n. sp. 

Plate V. Jigs. 7-p, 

Legs long and hairy with dimerous tarsi, Antennae rather long 
and with seven (?) joints in the $, which is a larger inse^than the 
i . Wings foari rounc)ed at the c^pices, and fringed with minute 
hairs. A single unforked central nervuroi not conUaued to the 
margin. Membrane smoky in patchesi with a darker blurred spot. 
The S smaller with a large thoraxj t^per abdomeui and furcate at 
the apex and with hinder legs longest. 

The larvae crowd the undersides of the leaves of the betel in the 
form of small scales very difficult to detach. They appear like scales 
of some Coccidsi but these showed no distinct organs such s^s anten* 
nae, legs, or eyes. Their outer surfaces were more or less spined, and 
some larvae were tufted with wooly matteri each thread being 
formed of a continuous spiracle. 



/ 



This new. Aleurodid was received on betel leaves from the 
Manager, Court of Ward's Estates, Backergungei who reported that 
it was doing considerable damage to the plants. 
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3.— DESCRIPTION OF A NEW SPECIES OF RIPERSIA 
DESTRUCTIVE TO SUGARCANE. 

ByE. E. Green, F.E.S., Government Entomologist, Ceylon* 

JSiperaia saceharij n. sp. 
Plate VI. Jigs. s% tf- 

Adult $ pinkish, the colour more or less concealed by a ^hite 
powdery waxy secretion which is collected more particularly round 
the margins of the insect. Form elongate ovate, more or less flat- 
tened from its position beneath the sheathing leaves of its food plant. 
Legs and antennae comparatively small but well formed. Antennae 
of six joints only (fig. 6), sixth always the longest, rather longer than 
the second and third together ; fourth always shortest ; relative 
lengths of other joints slightly variable; average formula 6 (i, 2, 3)1 
5, 4 ; sometimes 6 (i, 2, 3, 5), 4, or 6, 3 (i, a), 5, 4. Foot with appa- 
rently only two digitules, fine pointed hairs without knobs, i on 
claw and i on tarsus; occasionally a second still finer hair on 
tarsus ; tarsus shorter than tibia, the two together shorter than com- 
bined femur and trochanter. Anal ring with six stout hairs arising 
from a compact circiifnscribed patch of glandular cells (fig. 5). Anal 
lobes obscure ; scarcely— if at all— prominent ; the usual caudal setae 
scarcely longer than the hairs of the anal ring ; without groups of 
conical spines or definite patches of spinnerets. The whole derm 
dotted with circular spinnerets of two forms which are more crowded 
on the posterior segments, where they are also mingled with a few 
stout pointed hairs. The larger spinnerets have a simple circular 
pore. The opening of the smaller spinnerets is 3 or 4 foliate. 

Length 3*25 to 5 mm. Breadth 1*75 to 3 mm. 

Habitat. — At the base of the sheathing leaves of sugarcane, from 
the Gorakhpur district. 

The specimens having been preserved in alcohol, the waxy 
secretion has become sodden and decomposed ; but from the distri- 
bution of the spinnerets on the surface of the body of the insect, 
it is probable that there are no definite waxy appendages. The 
species is distinguished by the unusually compound character of 
the anal ring and by the large size of the insect, which is only 
equalled by that of /?. montana, Newst ; but that species is of 
a more or less globular form, secretes a thick felted ovisac and 
has caudal setae twice the length 6f the hairs of the anal ring. In 
general structure and habitat /?• sacchari approaches most nearly 
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to /?. pulvinaria, Newst.^ which occapies a similar position beneath 
the sheathing leaves of various grasses ; but this latter species is of 
a much smaller size and has a more simple anal ring. 



The insects were found on damaged sugarcane from Gorakhpur, 
sent by the Director of Land Records and Agriculture, North- 
West Provinces and Oadh, 



4.— DIAGNOSES MELOLONTHIDARUM NOVARUM 

EX BANGALORE. 

By Ernst Brenskb. 



Adaretu9 bangalarenHSf n. sp. 

* 

Plaie IV. figs. /, 2. 
Long. 11-13. Lat6-7. ^^- <?• $• 

Caput magnum, oculi magni, flaveobrunneus parum metallescens, 
l)revissime pilosus. Clypeo rotundato, fortiter marginato subtiliter 
dense punctato. Fronte parva. Thorace angulis posticis rotun- 
datiS| minus dense punctato. Elytris subtiliter costulatis, aequaliter 
pilosis. Labro magno, subtillissime carinato. Tarsis parvis, flabello 
parvo stipite breviore. Pygidio dense piloso, apice parum nitido. 

Adaretus eaUginosus, Burm.| var. Mcolar, nov. 

Plate IV. figs. J, 4. 

Capite toto fusco, pygidio subtilissime piloso. 

This species is widely distributed throughout British India. 

Both the above insects were received from the Superintendent, 
Mysore Government Botanical Gardens, Bangalore, where they 
wree found attacktog rose-bushes* 
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5,_N0TE ON DORYLUS ORIENTALIS, West. 

Bv E. E. Green, F.E.S. 

On page li^Si Indian Museum Notes, Volume tV, No. 4, t see a 
statement on Dr. Forel's authority that all species of Dotylus feed 
on animal food and that Dorylus brienlalis^ West., cannot therefore 
be obnoxious to potatoes. With all due deference to Dr« Forel'd 
acknowledged learning on the subject of ants, I most emphatically 
contradict this statement, as far as it refers to Dorylus orientalise 
West The wbrkers of this species (determined for me by Colone I 
Bingham) live entirely underground, and t can assert from repeated 
personal observation, that they are most confirmed vegetarians* t 
found it quite impossible to grow potatoes in Pundalnoya, solely 
on account of this insect, and they were most aggravating in their 
systematic attacks upon the tubers of dahlias, and the roots of the 
common sunflower [Helianthus, sp.). In the case of tubers they 
form galleries throu^ and through the substance, and in the case 
of roots they eat off the tender bark below the collar. I have made 
very careful observations on the point and have completely satisfied 
myself that the Dorylus v^sls really feeding upon the vegetable tissues, 
and was not merely hunting for another insect. 



NOTES ON INSECT PESTS FROM THE ENTOMOLOGICAL 

SECTION, INDIAN MUSEUM. 

During the past year we have received reports of the damages 
done by insects to the following crops, namely, sugarcane, rice, wheat, 
maize, millet, cotton, ground-nuts and market produce, as well as 
to growing timber, cdconut^orchards, tea-plantations and stored 
grain. 

As these reports depend entirely on voluntary agency, and as, 
even then, many of them are misdirected to the Economic and Art 
Section of the Museum instead of being put at once and without any 
retarding mediation into the hands of the Entomologist, it is difficult 
to judge how far they cover the whole field of enquiry. But so far 
as they go, they seem to show that the two most pronounced events 
of the agricultural year, in this connection, have been the havoc 
wrought by the larvae of certain moths to growing sugarcane, and the 



40 Indian Museum Notes. [Vol. V^ 

comparative immunity of the whole country from the visitations of 
locusts. 

In Lower Bengal young rice-fields seem to have suffered severely 
from the attacks of their constant enemy Uisfa senescens^ but for- 
tunately the Tiger-beetle, Cicendela sexpunctata, has appeared to 
exercise a timely check upon the ravages of the insect. 

If we may take the meagreness of our reports as negative 
evidencei tea appears to have suffered little during the year from 
insect pests. 

A friendly critic has recently objected against these Notes on 
Insect Pests, their neglect of the important subject of remedies. 
But our reply is that this subject lies completely outside the scheme 
of a general Museum. 

To propose remedial measures— unless we would follow the 
example of the sages of the Academy of Laputa— -demands, to make 
no mention of time and special appliances for experiment, a first- 
hand knowledge of all the conditions under which any given pest 
is carrying on its depredations such as it is impossible for a busy 
Museum-curator to obtain. 

All that a Museum officer can be expected to do in this direction 
is to make suggestions, for others, whose interests are affected, to 
carry into practice, and to hope that the results may be communi- 
cated to him for record. The part that a Museum officer can legiti- 
mately take in Economic inquiries is to identify, describe, and figure, 
as well as to preserve and distribute specimens of, the various 
insects which are reported to be of economic interest, and further 
to record for reference the season, place and manner in which their 
economic influence is said to be exercised. 

In this endeavour, which is all that we have set before us, at any 
rate during the last 7 years, we have, within the limits of the present 
number, to record our thanks for assistance, freely and promptly 
rendered, by the following gentlemen, namely, Sir G. F. Hampson, 
Bart., Messrs. E. Brenske, G. B. Buckton, F.R.S., W. L. Distant, A. 
Fore and E. E. Green, F.E.S., all of whom have very kindly named 
specimens for us. 



» I.— PESTS OF THE SUGARCANE. 

During the year numerous reports of the ravages of insects on 
sugarcane were received from the North- West Provinces, from 

Bengal and from Madras, 
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In February 1899, the Director of Land Records and Agriculture, 
North-West Provinces and Oudh| forwarded some samples of sugar- 
cane said to be injured by insects. He wrote : — 

"The specimens have been collected in Pipra, a village in Gorakhpur dis- 
trict It is stated that when the cane is affected, the pith becomes red and the 
juice dries up gradually. This happens in one internode after another till the 
whole cane dries up and becomes woody. In a clump sometimes only one cane 
is affected, and the others remain healthy until the cane affected first is destroyed. 
The healthy canes then get diseased .... It is known locally as Leioahi* 
The disease makes its appearance about the middle of the rainy season, and con- 
tinues its damage until February or March. Sometimes a whole crop dries up 
from the effects of the disease a short time before it is fit for crushing. The 
variety of cane known in Gorakhpur as Pansalie and in other places as Kalara is 
specially liable to the disease, and its cultivation is therefore diminishing rapidly.'* 

The sugarcane sent was examined and was found to contain the 
following insects :— 

{a) A chrysalis of the common boref moth Chilo simplex^ Butler. 

(4) Two chrysalids of a Microlepidopterous moth, one of which 
was reared in the Museum, and found to be new to our 
collection. It has been identified by Sir G. F. Hampson 
as Scirpophuga excerptalis^ Wlk. 

(r) Numerous specimens of a scale insect which being new to 
our collection were forwarded to Mr. E. E. Green for 
identification, and proved to be new to science. Mr. Green 
has named it Ripersia saccharic and his description wiH 
be found on page 37, the insect being figured on plate 
VI (figs. 5 and 6). 

The borer, Chilo simplex^ Butler, is one of the most serious of 
sugarcane pests, reports as to its ravages being continually sent in 
from all parts of India. Cutting down and burning all sickly-looking 
stems, in which in all probability a caterpillar is concealed, might be 
of use in checking its ravages. 

As to the scale insect, it is probably a pest, but Mr. Green has 
not given any opinion on this point. 

In March 1899, ^^ Director of Land Records and Agriculture, 
North-West Provinces and Oudh, again brought to our notice some 
sugarcanes, which he said were being badly damaged by what was 
believed to be a fungus. 

No insects were discovered, so very possibly the plants were 
attacked by a fungus. In Queensland the Department of Agriculture 
found that it was a fungus locally known as the rust, which caused 
serious damage to sugarcane in the Colony. It was only by ex- 
pensive experiments extending over a period of years that a fairly 
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rust-proof variety was selected. This method [of selection is, we 
believe, the only one that gives any promise of stopping the ravages 
of rust. 

In June a further communication was received from the same 
office, together with fresh samples of sugarcane pests, with the 
following report :— 

"Sample 1.— Locally called Pehk Safed, an insect which burrows into the 
main stalk of the young sugarcane plant in April or May when the crop is two 
or three months old. The stalk attacked by this insect rots inside and the leaves 
dry up. Fresh shoots begin to spring from the root if watering is kept up. 

•' Sample a.^Local name, Pinka Surfh. This insect only differs from No. i 
in colour and is found with No. I in abundancej in the same plant doing the 
same sort of mischief as No. i. 

«' Sample 3.— No local name, only one insect of this kind could be got inside 
the young stem of a plant which has been attacked by Nos. i and 2. 

"Sample \r—Kunga or Ahola. It was collected several months ago and 

cannot be got at this time of the year It is a borer and attacks the 

full-grown plant from the month of August onwards by burrowing through the 
top and gradually eating into the first two to four internodes. When it has 
attacked a plant the growth of the cane at the top is stopped, and new shoots 
begin to spring from the upper joints of the cane. 

" Sample 5.— White ants which eat into the seed-cuttings planted. 
•• Sample 6.— /ITari an insect which has done considerable mischief 10 Azam- 
garh to full-grown canes.'* 

On examination sample No. 2 proved to be an ant of the species 
Dorylus orientalis, Shuck., and No. i the pupa of the same. 

Mobs. Favel who identified the insect for us writes as follows :— 

"Your ant said to be infesting sugarcane plants is Dorylus oHenialis, Shuck- 
This species like the whole of the genus, lives exclusively on animal food. All 
species of Dorylus are driver ants, hunting insects and small living animals 
underground." 

If this is so, the ant so far from being a pest might be regarded 
as beneficial ; but Mr. E. E. Green (see page 39) says that he must 
*' most emphatically contradict this statement so far as it refers to 
Dorylus orientalis^ West." 

Samples 3 and 4 were the larval forms of the moth Chilo simplex^ 
Butlen Sample 5 consisted of some specimens of the worker form 
of a •' white ant " Termes taprobanes, Walk. A single specimen of 
a'' big caterpillar" inclndedin the sample appears to be the grub of 
a Melolonthine beetle (cockchafer). 

Both these insects when in abundance might do a considerable 
amount of damage by boring into the roots of the sugarcane. 

Sample 6 consisted of the immature forms of a bug belonging to 
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the family Lygaeidae. Mr. W. L. Distant sent the following 

interesting note about them :-« 

5* The immature forms of the Hemiptera reported as attacking sugarcane 
in Cawnpore, North-West Provinces^ are undoubtedly those of a species of 
Blissus, and most probably, so far as can be ascertained from non-mature speci- 
mens, Blissus gibbus, Fabr., a well-known Indian species. This genus is a formid- 
able one to agriculturists, Blissus leucopterms, Say.> is the well-known " Chinch 
bug " of North America, one of the most noxious and injurious insects to agri- 
culture. According to Riley the injury is caused by the insect sucking, by aid 
of its rostrum, the grasses and cereals ' thereby causing them to shrink, wilt, and 
wither, not by biting their substance as many suppose.* The multiplication of 
the insect in North A merica appears to have been conterminous with the increase 
of grain cultivation in that country and the injury it occasioned to the * small 
grain ' in the North-Western States in 1871, amounted to upwards of thirty mil- 
lion dollars, whilst in 1874 the damage was computed at twice that sum. It has 
been found by Riley to be two-brooded in some of the States, and its eggs are 
deposited ' occasionally ' above ground in the blades of grain, but far more 
often and normally underground upon the roots of the plants infested. The 
same author remarks that, though abundantly able to fly, the chinch bug does not 
take to wing readily, and in their immature stages, before their wings are deve- 
loped, they migrate from field to field for food 'often in solid columns inches deep." 
It multiplies most in hot and dry seasons^ moisture pfoving unfavourable to its 
existence." 

These details relating to a very nearly allied species are of great 
interest in the present case. 

In July 1899 ^^^ Director, Department of Land Records and 
Agriculture, Assam, forwarded some caterpillars which were reported 
to be injuring the sugarcane crop in the Barpeta Sub-Division. 

These on examination proved to be the larvae of CAilo simplex, 
Butler. 

Dictyophara pallida^ Donv. In January 1900 this insect 'which 
belongs to*the Hemipterous family of Fulgoridx or Lantern flies, 
was reported to be damaging the sugarcane crop in the North 
Arcot district, South India. The Agricultural Inspector writes : — 

** These insects are seen to perch'on the underside of the cane leaf avoiding 
sun and on shaded leaves. They are good springers. The bug is soft-bodied and 
is very easily killed by slight handling. These are known to the ryots only since 
ten years. The cane crop when infested gets stunted and damaged. These appear 
when cane is six to nine months old. No remedy is known to the ryots. They 
collectively go by the name of Cheeda purugu. In Coimbatore the bug is known 
as Thaihoopoochu and the winged insect as Thahoeupoochi," 

The insect is figured on plate V. (figs. 1—6). 

Scirpophaga aunffua, Zell. In February 1900, some pieces of 
sugarcane from Kushtea were forwarded to the Museum by the 
Director of Land Records and Agriculture, Bengal. The sugarcane 



44 Indian Museum Notes. [Vol V. 

was found to be tujinelled by £prubs, the moths of which emerg^ed in 
the Museum. They were identified by Sir G. F. Hampson as Scir* 
pophaga OMriflua^ Zell.| a species which much resembles Scirpophaga 
excerpialis^ Wlk.| which has been reported to be attacking sugar* 
cane ia the Gorakhpur district. The caterpillar of S. auriflua 
appears to attack the growing tips of the sugarcane, and to burrow 
down the middle of the pith, in precisely the same manner as 
5. excerpialis is reported to do* The insect is figured on plate VI 
(figs. I— a). 

AIeurodes^sp.'^ii}2XL\xwcy 1900 pieces of sugarcane leaf from 
South Arcot, were forwarded to the Museum by G« Rajagopaul 
Naidoo, Agricultural Inspector. He writes : — 

** The pest appears as numerous small ash^coloured oval spots underneath 
the leaf blades In some places only dark spots o\ similar dimensions are seen 
indicating the marks left by the insects. The development of green colouring 
matter is arrested by the pest, causing the cane plant to look pale and stunted in 
growth. No name is yet given to the pest though the cultivator of the field says 
that he is aware of it for the last ten years. The soil of the field was loamy, in 
nature disposed to be saline*" 

Specimens were forwarded to Mr. E. E, Green who identified it 
as an Aleurodid. 

To sum up ; the damage done to growing sugarcane during the 
past year, so far as our reports go, is the work of the following nine 
insects :— 

[a) Lepidoptera !— 

!• Chilo simplex^ Butl. 

2. Scirpophaga excerpialis, Wlk. 

3. Scirpophaga auriflua^ ZelL 

(3) Hemiptera:— 

4; B/issMS sp., prohsbly giiius^ Fabr. 
5. Dictyophara pallida^ Donov. 
6« Aleurodes sp« 
7« Riper sia saccharic Green. 

{c) Pseudoneuroptera :— 

8. Termes taproianes, Walk. 

{d) Hymenoptera (doubtfully destructive) : — 

9. Dorylus orientalis^ Shuck. 
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II.-INSECTS DESTRUCTIVE TO CEREALS AND CROPS. 



if) Paddy Pests. 
J. Sispa wneseens^ Baly. 

[Order Coleoptera, Family Chrysomelid^:\ 

The Rice Hispa. 

Reports have been sent in from several parts of India from which 
it would seem that considerable damage has been done to the rice 
crops by this beetle during the past year. 

In September 1899 specimens were sent by the Department of 
Land Records and Agriculture, Assam, with the following report :— 

" Charaka Pok. This is a kind of black insect furnished with tiny wings. So 
long as the Kothias (».«., young plants growing out from broadcast seedlings) remain 
young and soft, they are eaten away by these insects which flock in numbers like 
locusts. The green plants then become more and more yellow and partially wither 
away. These plants, however, do not altog#her die out, but the villagers inform 
me that in the case of Salt paddy these damaged plants yield a very poor (and 
sometimes n(4 crop. 

** In the case of Ahu too, the damaged plants yield a very poor crop. The 
damage alone in Balig^on, Hazari, and Charigaon mauzas of this subdivision is 
estimated at \, t .«., a third of the whole area under cultivation, is said to be 
damaged. This, however, seems to me to be an overestimate ; my personal inspection 
of some parts of Baligaon and Hazari mauzas has convinced me that one-sixth 
only of the cropped area is affected." 

The following is an extract from a report sent in May 1899 by 
Mr. N. N. Banerji, Assistant Director of Land Records and Agricul- 
ture, Bengali reporting the damage done by this pest at Backer- 
gunge :— 



cc 



At Betagi I found that the damage bdng done by the insects was really 
serious. The aus crops here is generally transplanted and not broadcasted as 
usuaL 

" The seed of this crop had already been sown injfDvseries and the plants had 
attained the height of about eight inches. Aman paddy, which is also cultivated 
here, had also been sown out in nurseries, but the sowing of this crop was made 
later than that of the aus crop, and the seedlings had not accordingly advanced 
as much as aus seedlings. Both aus and aman were found to be equally attacked. 
Some were jnore badly attacked than others. Insects {Hispa anescens) were 
found in abundance on the leaves of the seedlings, and the general appearance 
presented was a black dotted appearance on a groundwork of yellow, the leaves 
having lost their fresh greenish colour, owing to the ravages of the insects. 



46 Indian Museum Notes, [Vol. V^ 



" An examination of the leaves clearly shewed that they were punctured all 
over by the insects, and they were practically sapless. The insects were generally 
found in couples and were evidently pairing. In some cases eggs seemed to have 
been laid on the upper surface of the blade of the leaves, which felt more or less 
rough and powdery. This is stated with reserve as I was not quite positive 
whether this powdery substance really consisted of the eggs of the insects. 
It is hoped that some light will be thrown on the subject by a study of the speci- 
mens I have brought down for the Museum. 

*' I went to a village called Golem an and thence to another village called 
Kamarkali. ■ A field-to- field inspection shewed that the damage done here was 
even greater than that at Betagi. Here, as at Betagi, both aus and aman had 
been sown out in nurseries and both were equally attacked, some nurseries were 
completely destroyed. 

*' The insects appear in paddy fields generally in the months of Bhadra and 
Sravan and disappear mostly in Kartik. This year they appeared as early as 
Baisakh. With sunshiny and fine weather their numbers may diminish^ but 
when the sky is cloudy and the weather drizzly the numbers increase. In all cases 
however, the plants are continuously attacked from the early stages of their growth 
up to the time of harvesting. 

" Coming with the west wind in one day the full fledged insects are found to 
alight on the fields. They stay on the same field for some days, suck out the 
sap from the parenchyma of the leaves^nd from the stalks, and then, having laid 
their eggs» so it is said, fly away to some other fields. 

" In this way they fly about from field to field leaving the plants in a thoroughly 
withered condition. No information could be given me as to what emanates from 
these eggs, if eggs at all, that are Isud by the departing insects on the leaf blades* 
Nothing is known to the ryots of the larval or pupal stage of the insect, the fully 
developed beetle being the only creature familiar to them. It is to be hoped 
that the study of the insects at the Museum will throw some light on their life 
history. When the plants are levelled to the ground at the time of harvesting ,the 
insects take shelter round the root stalks, and in one or two days, just as the 
paddy is about to be gathered for threshing, they fly off, the ryots cannot 
say where, but I believe they return to the bheels. Some may be found on the 
threshing floor, but they generally die off. When attacking the nurseries as they 
have generally done this year, the damage is great, as the seedlings attacked 
are all but destroyed. Those that are left do not put forth a vigorous 
growth after transplantation, and it is said that the rice from such fields had 
a bitterish taste. Last year it appears that the insects came during the rains 
and attacked the crops after they had been transplanted. In this case, the 
effect of the pest was to stunt and weaken the plants, which afterwards yielded 
but a small outturn. S.^ 

"It is very difficult to fortp an idea of the actual damage done. The culti- 
vators say that already lo annas of their crops have been destroyed. They 
might have been exaggerating a bit, but when one considers that in some 
nurseries almost every seedling, without exception, has insects on it — ^4 to 6 on 
each blade of leaf— there can be no doubt that the damage that will eventually 
be effected will be very appreciable. It would be rash to form any positive 
estimates of the damage already done ; but from my own personal observations 
of fields very badly attacked, and of fields comparatively free from the attacks 
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of the insects, I would say that from six to eight annas cf the seedlings will be 
damaged in those places visited by me. 

" Coming now to the question of remedies, which is always a difficult one, and 
doubly so when crops are so badly attacked as they have been this year, I may 
say that I started with very little hope of doing much good in this direction, and 
my appr^ensions were shared by the Museum authorities. Unless and until the 
whole life-history of the insect is known, no definite remedies can be suggested. 
Specimens of iilsects and leaves have been brought by me and made over 
to Major Alcocky Superintendent, Indian Museum. Some of these have been 
put into spirits; others have been brought in a live state, and Major Alcock has 
kindly offered to breed and study them as far as possible. In this way it is 
hoped that it will be possible to find out the different stages of development of the 
insect. He will also see what substances are unpalatable or deadly to the 
insect with a view to suggesting some practical remedy. 

" In addition to procuring different kinds of specimens, several remedies 
were tested by me at Betagi and Kamarkali. At Betagi, sulphuring was tried 
at the suggestion of Major Alcock. Two small plots of land were chosen 
(which were marked out with sticks), one badly attacked by insects, and one yet 
unattacked, and powdered sulphur was sprinkled over them. The daroga 
was asked to report the effect in a week. 

" Smoking with and without sulphur was also tried. The smoke did drive 
away the insects temporarily, but they returned. It appears, therefore, to me 
that the smoking operation is not very practicable. Continuous smoking on 
small selected plots would no doubt prove effeclual, but the operations could 
hardly be carried out on acres and acres of land. 

" Insecticides were not sprayed at Betagi, as it was raining continuously. 
At Kamarkali, however, three plots were chosen, and the following insecticides 
sprayed over them :— 

1. Copper sulphate solution— >one part of copper sulphate to 200 parts of 

water. 

2. Copper sulphate solution — one part of copper sulphate to 100 parts of 

water. 

3. Carbolic acid solution— one part of acid to 20 parts of water. 

^The last named insecticide had the best immediate effect. The insects 
dropped off the leaves one by one as they came in contact with the solution, but 
they were only stunned and did not die off. After a few minutes they appeared 
to recover and to fly on to the leaves again. The daffadar has been asked to 
report results in a week to the Sub- Inspector, Surupkati thana* The writer 
constable has also been similarly instructed. In addition to the above, a fourth 
plot was limewashed, but the operation did not appear to have much effect on the 
insects. The plots were all marked out with sticks, and the numbering of them 
was explained both to the cultivators and to the daffadar. 

" In addition to the work sketched above several enquiries were made by me 
en rout$ to Barisal and back, and while I was travelling about in my boat, but I 
heard of no particular injury being done beyond the outposts and thanas visited 
by me. The insects appear tome to be confined more or less to the west of the 
district, and in some places outside the thanas visited by me, insects had not yet 
appeared, but this was probably due to the fact that in these places very little aus 
is grown, and consequently very little paddy had already been sown, the aman 
being sown generally later than the ai/f paddy." 
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The insects forwarded by Mr. N. N. Banerji were alive when 
they reached the . Museum, and were let loose in a large breeding 
cage which was arranged as far as possible as a sort of miniature 
paddy field. Shortly after they were put into the cage, they died 
off-^yingi it is believed, after pairing. The breeding cage is being 
carefully watched in the hope that possibly eggs have been laidj if 
snch is the case, the life-history of an exceedingly troiSblesome pest 
will be worked' out. 

In July 1899, the Director of Land Records and Agriculture, 
Bengal, forwarded specimens of the Rice Hispa and reported that 
much damage was being done to the paddy crops around Jessore by 
these insects. Two kinds of insects reported to be damaging the 
paddy seedlhigs in the Government Experimental Fat-m at Sibpur 
were also forwarded. These proved to be Hispa asnescens and 
Cicendela sexpunctata^ Pabr., (a tiger beetle). The latter is a well- 
known carnivorous beetle, and had evidently come to feed on the 
Hispa. The Manager, Government Experimental Farm, Sibpur, was 
recommended to take ste0§ to prevent the destruction of the tiger 
beetle, as it promises td be a natural check to the spread of the Rice 
Hispa, 



2. Spodcptera mauHtiaf Boisd. 

[Order Lepidopiera, Family Nociuidas^ 

Specimens (larva, pupa and imago) of this moth were forwarded 
by the Director, Department of Land Records and Agriculture, 
North-West Provinces and Oudh, with the information that they 
were attacking the rice crops in Naini Tal. Specimens were 
submitted to Sir G. F. Hampson, who identified them as SpodBpiera 
mauritia^ Botsd., Hampson's Moths, F. B. L, Vol II, p. ^48- 1^ ^^ 
practically cosmopolitan in its range, being found in North and 
South America, Africa, North China, and throughout the Oriental 
and Australian regions. 



d. HeliotMs armigeraf Hubn. 

[Order Lepidoptera^ Family Noctuida.'\ 

In September 1899, the Superintendent, Madras Central Museum, 
forwarded some caterpillars reported to be damaging the paddy 
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seedlings in a village in the Madurantakam tahik of the Chxngleput 

district. 

The caterpillars appeared to be the larvae of the Noctuid moth, 
Hiltoihts armigefa^ Hubn«| a serious pest which does not confine 
itself to rice alone but attacks pulse, poppy, ganja, safflower and 
other crops. 

In the United States where it does serious damage to the cotton 
crop of the Southern States it is known under the name of the " Boll 



worm," 



In November some further specimens were sent by the Superin- 
tendent, Madras Central Museum, who reported that it was destroy- 
ing the paddy seedlings in some of the villages in the Tirutturaip- 
pundi Talok of the Taajore district. The insects are known locally 
as Kottiapuchu 

In September 1899, the Director of Land Records and Agri- 
culture, North-West Provinces and Oudh, forwarded specimens of 
larvae of probably the same voth^ Heliothis armigera, reporting 
them to be causing great damage to the rice crop in the Azamgarh 
district by eating into the stems of the plants. Similar attacks 
being also reported from other districts. 



4. Hieroglyphus fure^er, Sauss. 

[Order Orthoptera^ Family Acrididos^ 

In September 1899, the Collector of Cuttack forwarded, through 
the Director of Land Records and Agriculture, Bengal, specimens 
of insects which he reported to be destroying the paddy crop in his 
Collectorate. On examination the insects proved to be Hieroglyphus 
Jurcifer, Sauss. 



(11) Wheat Pbst. 

In February 1899, the Director of Land Records and Agriculture, 
Bengal, forwarded some wheat which had been damaged by insects 
in the Muzaffarpur district. A few dried aphids were found on 
the wheat stems, but it was impossible to identify them owing to 
the state they were in. 
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{Hi) KuTKi {Panicum sp.) Pest. 

In October 1899, the Reporter on Economic Products to the 
Government of India forwarded us specimens of a small beetlci 
said to be attacking the Kutki {Panicum sp.) crop in the Central 
Provinces. These beetles on examination proved to be Epicauta 
touxi^ Cast. They were reported in 1 893 to be attacking crops of 
Yellow Cholum {Solgum vulgare). 

{iv) Maizb Pest. 

In March 1899, the Director of Land Records and Agriculture, 
North- West Provinces and Oudh, forwarded specimens of cater- 
pillars which were reported to be damaging maize. It was 
impossible to identify the caterpillars with any certaintyi but they 
were apparently the larvx of a Noctues^moth. 

(») JuAR Pests. 

In March 1899, ^^ Reporter on Economic Products to the 
Government of India forwarded some insects which were found in 
Juar received from Burma. 

On examination these proved to be the common rice weevil 
Calandra oryaa^, Linn., together with three specimen of a beetle 
belonging to the family Cucujidae^ and six specimens of a Tineid 
moth, both unrepresented in our collection. 

{pi) Ground-nut Pests. 

In January 1900, two mothsj reared from caterpillars infesting 
the ground-nut crops in the South Arcot district, Madras, were 
received from Mr. C. A. Barber, Government Botanist They 
proved to be Creatonotus moorei, Butl.; and Creatonotus albistriga^ 
Walk.— moths of the family Arctiidas. C albistriga is figured on 
plate VI (figs. 3—4) . 

In 1892 a specimen of C. moorei was reared in the Museum from 
caterpillars forwarded from Madras, which were reported to be 
damaging the ground-nut crop in Panruti, South Arcot district. 

Together with these two moths Mr. C. A. Barber also forwarded 
some specimens of a Microlepidopterous moth. These he reported 
to be even more injurious* to the ground-nut crop. Unfortunately 
the specimens arrived in too rabbed and battered a condition to be 
possibly identified. 
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(vii) Vegetables, etc. 

In December 1 899, vegetables were reported to be much damaged 

in Backergunge by cutworms. Some specimens were forwarded 

through the Director of Land Records and Agriculture, Bengal, by 

the Manager, Court of Ward's Estates, Backergunge, He writes : — 

'* During the day the insects lie hidden under earth and in the night they 
come out and cut the stems of the young plants of cabbages^ cauli flowers^ etc." 

The caterpillars resemble those of Agrotis suffusa, Fabr. The 
caterpillar of this moth does a deal of damage in India by.biting ofE 
young plants of all kinds close to the ground* 

In May 1899, ^^ Superintendent of the Central Jail, Bhagalpur, 
forwarded some insects which he reported to be damaging the 
vegetables in the Jail garden. On examination they proved to be 
bugs of the family Pentatomidap species Apinis concinna^ Dallas. 
They have been previously reported as attacking rahi crops in the 
North-West Provinces. 

In April 1900^ the Reporter on Economic Products to the 
Government of India forwarded beetles which were reported to be 
attacking tomatoes in Sibpur. On examination they proved to 

belong to two different species of Melolonthine beetles (Cockcha- 
fers). They have been identified by Mr, E. Brenske as SchtBo- 
nycha fuscescens^ Blanch., and Apogonia Blanchardi, Rits. var. 
carina t a, Brenske. 

{viii) Cotton Pest. 

The Director of Land Records and Agriculture, North- West^ 
Provinces and Oudh, forwarded some caterpiHars which were 
reported to have attacked the cotton crop at the Government Farm, 
Cawnpore. It was impossible to identify the larvae with any 
certainty, but they appeared to be the^ larvae of a Noctues moth, 
possibly Heliothis armigera, Hubn., a noctuid moth whose larvae 
attacks various crops in India. It is known in America, in the 
Southern States, where it does immense damage to the cotton crops, 
as the " Boll worm." 



III.— TEA PESTS. 
Larvae (preserved in alcohol) of a Geometrid moth were received 
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through the Reporter on Economic Products to the Goyernment of 
India, together with the following note :-« 

" They have been doing great damage to tea« having been in miltionst and 
having denuded acres of tea bushes of all their leaves. Although basket loads 
were brought in daily by the coolie children until apparently no more were left — 
this was about July and August last — ^they are again pretty plentiful and children 
are again picking them ofif. They have never before been seen here." 

In March igoo, Mr. E. E. Green sent some weevils, identified 

by Mr. C, O. Waterhouse of the British Museum as Br achy as pistes 
tibialis. He says :— 

'* They have been responsible for serious injury to clearings of young tea plants 
in the Bogawantalawa district* Ceylon. The beetles eat of! all the young shoots 
of the growing plants leaving the stems quite bare." 

The insect is figured on plate IV (figs« 5«-'6). 



IV.-COCONUT PALM PEST. 

In August 1899, specimens of the bcttle Rhynchophorus ferru^ 
gineus, Oliv., were forwarded by the Officiating Collector of Noa- 
khali, through the Department of Land Records and Agriculture, 
Bengal; as destructive to coconut trees. 

In November 1899, Mr. B. N. Iyer, Superintendent, Agricultural 
Farm, Trivandrumi reported that the coconut and mela palms on 
the coast were being attacked by grubs and beetles, the damage in 
all probability being done by the above-mentioned species. 



v.— FOREST PESTS, ETC. 

I. In September 1899, the Deputy Conservator of Forests, Western 
Circle, forwarded some caterpillars which he reported to be defoliat- 
ing teak trees in the Thana district. On examination they proved 
to be the larvae of the moth Paliga damastesalis^ Walk. It has 
been reported almost every year as defoliating teak in various 
parts of India. 
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2. In September 1899, ^^^ Reporter on Economic Products to 
the Government of India, forwarded a series of the larva, pupa and 
imago, of a moth, the larvae of which were said to be defoliating 
s&l trees in Jalpaiguri. On examination the moth proved to be 
Lymantria grandis, Wlk, It has been frequently reported before 
as defoliating s&l in India. 

3. In January 1899, we received from Mr. J. C, MacDonald' 
through the Superintendent, Madras Central Museum, some coccids 
which were reported to be attacking the roots of Erythrina^ six 
months old. Mr. MacDonald writes :— 

" These insects attack the roots of Erythrina plants six months oId« and have 
in fact wiped out wholesale a field of fifty acres, which is shaded by the above tree. 
The damage began to be apparent about the burst of the N. £• monsoon In 
November or so. The soil is quite a dry light and very friable one. This is the 
first that I have seen of this sort of damage after an experience of over 18 years 
of planting.'^ 

The specimens were forwarded to Mr. R. S. Ncwstead for 
identification, and his report has not yet been received. 

4. In March 1900, some beetles were forwarded by Mr. G. M. 
Ryan, Deputy Conservator of Forests, Western Circle, from Thana 
district, Bombay, which he found burrowing into Khair {Acacia 
Catechu) trees. This beetle {Sinoxylon sp.) has been frequently 
mentioned in Indian Museum Notes as attacking S4l {Shorea ro- 
busta), Terminalia ielerica, the guava [Psidium guava) and other 
trees in different parts of India* 

5. In February 1899, Mr. G. M, Ryan, Deputy Conservator of 
Forests, Western Circle, forwarded some leaves of Diospyros mela* 
noxylon which were covered with galls. The leaves were forwarded 
to Mr. G. B. Buckton, who discovered a Psylla within the galls, 
which on examination proved to be new to science. He has de- 
scribed it as Psylla obsoleta. His description will be found on page 
35 and the insect and gall are figured on plate V (figs. 10—15). 

6. In July 1899, the Manager, Court of Ward's Estates, Backer- 
gunge, forwarded, through the Director, Department of Land 
Records and Agriculture, Bengal, some betel leaves covered with 
insects. These on inspection proved to be Aleurodids, and being 
new to our collection were forwarded to Mr. G. B. BucktOn 
for examination. The insect proving to be unknown to science, 
Mr. Buckton has described it under the name of Aleurodes nubilans. 
His description will be found on page 36 and the insect itself is 
figured on plate V (figs. 7— 9), 
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VI.— PESTS OF STORED GRAIN. 

In February 1899, the Reporter on Economic Products to the 
Government of India, forwarded some moths, which he had 
received from Burma as attacking rice. This proved to be a Tineid 
moth new to our collection. This moth has been reported as 
infesting stored grain in several parts of India. 

In April 1899, the Reporter on Economic Products to the 
-Government of India forwarded some weevils, reported to be dam- 
aging rice. Mons. A. Grenville identified them as Tribolium con- 
fusunif Duv. 



REPRINTS AND EXTRACTS. 

The following remedies are summarised from the valuable and 
interesting report of Miss Eleanor A. Ormerod, LL.D., on Injurious 
Insects and Common Farm Pests of the British Islands for the 

year 18994— 

I. Cabbaob Buttbrplibs. 

Prevention and remedies for Cabbage Butierfliet. Genus Plens. 

** In the course of the infestations of the past two seasons I have' tried two pre- 
ventive experiments on the cabbage beds in my own garden, the first of wihch 
<in 1898) so totally failed that it may perhaps save waste of time to others just 
to mention it. At my desire my gardener dressed the plants with a good mixture 
of lime and soot, well powdered and thrown on the leaves. This did not appear 
to do the least good. The leaves were eaten back until little or nothing 
remained, but the midrib and the side-veins standing or hanging like strings 
and of the plants which recovered so as to make something like growth, the 
result was really hardly worth cooking. 

"In the past season I was much more successful. Not long after the White 
Butterflies appeared as a r^^lar infestation, my gardener syringed various kinds 
of the Cabbage plants in the different beds with the mixture known as Little's 
Antipest This is a mixture of soft soap and mineral oil so far as I am acquainted 
with its chief ingredients; in fact maybe described as our British counterpart of 
the ' Kerosine emulsion ' which is so g^reatJy and successfully used in the United 
States and Canada for destruction of caterpillars, as a spray on leafage. 

" Shortly alter syringing there were noticeably fewer White Butterflies in the 
kitchen garden than in the flower garden adjoining, and the result was such a 
much smaller appearance of caterpillars that though two beds were a good deal 
injured, the other two borders and some lines of luxuriant cauliflower plants were 
practically little harmed, and even the first two named were in fairly good order ; 
whilst in various other gardens in the neighbourhood the condition of the attacked 
plants was stated to be nearly or quite as bad as in 1 898. From this success 
(although only on the scale of experiment in my own garden) it seems to me that 
the plan would be at least worth trying for garden use. 
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" With regard to lessening amount of caterpillar attack by capture of the 
butterflies. 

" Where cabbage is grown as a field crop, probably neither hand capture nor 
syringing could be brought to bear, but there are very nmny gardens, where for 
an extremely small sum a couple of boys might at an hour a day for a few days 
do a deal towards preservation of the cabbage and cauliflower supply for house 
service. Syringing may very easily be managed without inconvenient loss of 
time for the few successions of applications needed. 

" For those who may care to try the kerosine emulsion itself, I give one of the 
United States of American Department of Agriculture recipes for proportion of 
ingredients and method of mixing : — 

*' Add one gallon of water in which a quarter of a pound of soft soap (or any 
other coarse soap preferred) has been dissolved boiling or hot to two gallons of 
petroleum or other mineral oil. The mixture is then churned as it were together 
by means of a spray-nozzled syringe or double-action pump for ten minutes, by 
means of which the oil, soap and water are so thoroughly combined that the mix- 
ture settles down into a creim*like consistency, and does not, if the operation has 
iieen properly performed, separate again. 

*' This is diluted with three or four times its bulk of water for a watering ; if 
•required for a wash, at least nine times its bulk is needed — that is, three gallons 
of 'emulsion' as it is termed, make thirty gallons of wash. Warning is given 
that care must be taken with each new crop to ascertain the strength that can be 
borne by the leafage. 

** To those who have not the knack of combining the soap wash and oil the 
process is very tedious, and unless these are so thoroughly incorporated as not to 
sfparate, the application is likely to be very injurious from the (then) undiluted 
mineral oil burning the leaves. 

" For this reason I use the so-called Antipest sold by Messrs. Morris, Little 
and Son, Doncaster, as it only requires diluting, and I have found it answer very 
well as an insect wash, and save both time and risk. 

'' It might be well worthwhile to try the eflect of syringings with a solution of 
soft soap, without any addition. This would be to some degree a deterrent of 
attack, and would help to some slight degree to support the plants by causing a 
damp air round them, and moistening the surface of the ground with a slightly 
stimulating wash vithout at the same time attracting the White Butterflies. 
Their attack is most prejudicial in the hot and dry weather, and, so far as my own 
dbservation goes, the application of water alone is almost immediately followed by 
an increased amount of prevalence of the butterflies on the beds." 



3. Corn and Grass Pest. 

Ravages by Crane-flies {Daddy longlegs). Genus Tipula. 

Prevention and remedies* 

'*^ Nitrate of soda acts viell^ as being a rapid fertilizer, and also obnoxious to 
tlie grub ; and has been reported as having thoroughly good results, given at the 
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rate of i cwt. the acre, to barley when just above ground, on badly grub-infested 
land. In whatever way applied, nitrate of soda, or any other good fertilizer 
which will act at once, if melted and driven down by rain, has been found to 
have a good effect, unless the rainfall is so great as to wash the fertlixer away. 

'' Mechanical measures such as compress the ground and so prevent the larvae 
travelling' are of use; and so are the opposite methods of treatment, such as 
hoeing, harrowing, etc., which act by throwing the earth open and disturbing the 
grubs and throwing them open to bird attack. But what is commonly most 
needed is preventive treatment to the ground applied well beforehand." 



^. Flour and Grain Bbbtlbs. 

Rust-red Flour Beetle, Tribolium ferrugineum. Fab. 
Confused Flour BeetU, Tribolium confusum, Duv. 
Prevention and remedies. 

" A very important point in household or store treatment is scrupulously clean- 
ing all barrels, tubs, lockers, bins, or other wooden depositories in which flour or 
grain that has been found to be infested by Flour Beetles may have been kept, 
A thorough scrubbing applied with scalding hot water by a good hard scrubbing 
brush of the make with a few rows of longer bristles at one end, so that all 
chinks and crannies could be well cleared out, would probably be very effective. 
If soft soap and a little mineral oil of any kind could be used in solution in the 
scalding water without danger of tainting the flour which might subsequently be 
placed in the cask or other wooden receptacle,— this of course would be a great 
additional safety. 

"The transmission of attack in connection with infested bags or packages is a 
most fertile source of mischief. Independently of bags containing flour, those that 
are returned empty convey the infestation, whether of the special kinds of flour 
beetles under consideration, or the « granary weevils ' or the * Mediterranean 
mill moth * in legions, and it is not only in traffic to and fro. but where these 
infested bags are used without proper purification as ship packing material 
(technically I believe, known as * dunnage '), that enormous mischief is done. 

*' Preventive measures are especially desirable in case of flour infestation as reme* 
dial attempts are costly in any case, and may be injurious to the material, a rise of 
temperature, for instance, of from 120** to 150° F. will (it is stated) kill most insects, 
but a greater heat will injure the flour, and even this may be prejudicial. 

"Sieving removes the beetles and larger maggots (at a cost of so much pe*" 
stone), but the eggs and small young maggots will probably pass through the 
meshes in numbers together with the flour. 

" Fumigation by bisulphide of carbon is efficacious but is dangerous both 
with regard to its great inflammability, and also may be prejudicial to the 
operators." 
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4. CucK BaxTLBi AKD WiRBwoRMS. FAM. ELATERIDJS. 

Effect on Wirevtorms of Castor-oil seed'Cake, Rape^eake, and also of absence of 

food. 

" The following details of experiments, carried on during a period of three 
months by Dr. Bernard Dyer (Laboratory, 17 Great Tower Street, London, 
E. C.) relatively to effect of Castor-oil seed-cake and Rape-cake on wireworms, 
was kindly placed by him in my hands, with the remark (Nov. 14th, 1898) :— 

«« I have been trying if cotton-oil cake (very deadly to mammals) would kill 
wireworms. The experiment is a very rough one. Enclosed is a description of 
what happened: — 

** Description of experiments on wireworms.-^One hundred worms were placed 
in each of three jars of earth and fed, respectively, with Castor-oil seed-cake, 
with Rape-cake, and with nothing. The cake was given in great abundance, 
in both cases, being applied as fast as the worms seemed to dispose of it, 
that is to say, as fast as jt disappeared, though the disappearance may 
not have been entirely due to its consumption as food, but partially to 
decomposition. ^ 

*' By the end of two months about a third of an ounce of cake had been supplied 
to each jar. The soil in each case only weighed about ten ounces, and the 
cake applied must have been at the rate of far more than one hundred tons per 
acre ; so that the experiment, even if an exaggerated onei, seemed well calculated 
to show whether there might be any specific difference in the effects of the food 
supplied. The earth was of course kept equally moist in all three cases. 

' At the end of three months the pots were turned out, and it was found 
that, of the hundred worms whk:h had had no food at all in addition to the earth 
in which they lived, ninety-eight were alive, though their condition was very 
meagre; of the hundred worms supplied with castor-oil seed-cake, ninety-three 
were alive and in good condition ; of the hundred, however, that had been fed upon 
ground Rape-*cake only six were alive. 

* It vould appear, therefore, that Rape'Cahe when supplied in such 
superabundance as in this experiment, brought about a large destruction of the 
worms, though it does not by any means necessarily follow that it would do 
when used on the small scale adopted in actual farming. On the other hand, it 
seems to be abundantly clear that Castor-oil seed-cake, although it is virulently 
poisonous to higher animals, fails to excercise any poisonous effect upon wire- 
worms, which are apparently indifferent to its acrid poison. 

* Still more cake was given, but this cake, the weather being warmer, decom- 
posed, and the soil became infested with smaller life, which seems to have brought 
about conditions uncongenial to the wireworms ; and it may be also that the 
effects of crowding for so long a time without change of soil were bad for 
them ; for first the cake-fed ones died ; and then those without food. ' 

*' The foregoing observations need no comment beyond Dr. Dyer's own remarks 
as to the presumable cause of the ultimate death of the wireworms after the period 
of three mpnths had expired, of which notes are given. But two of the special 
points recorded well deserve attention ; one of these is the observation that wire- 
worms can exist (although they did not thrive) for three months upon an almost 
infinitesimal amount of food, a fact which may be utilised for field worki as 
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of one kind especially grown, fifty per cent, were * midged/ and df the other 
kind named not one could be found to have escaped. In a laboratory experiment 
Professor Smith found that where nitrate of soda was sprinkled in quantity that 
would represent a fair top-dressing in ordinary field use, on sand which maggots 
had gone down, that not ten per cent, of the larvae were alive (so far as examined) 
in their cocoons ; and where a double quantity of nitrate was applied, a still lesser 
proportion of the maegots were found to be alive. 

^ Muriate of potash in about the same quantities showed results of respectively 
nearly one-half or three*quarters of the maggots dead in their cocoons*' 
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PREFACE TO VOLUME V. 



This number of " Indian Maseurn Notes '' is the first to be issued 
under the editorship of Mr. Lionel de Nic^ville, who has occupied 
the position of Entomologist since the 19th January 190I1 and who 
takes the entire responsibility for its contents and their manner of 
arrangement. 

The first three volumes of "Indian Museum Notes'' were planned 
and executed by Mr. E. C. Cotes^ who was ab e to devote most of 
his official hours to the new undertaking. When Mr. Cotes left the 
Museum the duties of Editor devolved upon the Superintendent| 
who could| of course, spare only a small portion of his time to 
work which, though in itself of high importance, must always take 
a secondary place in the economy of a museum intended for the 
general public ; so that the fourth volume, which was edited by 
the Superintendent, may quite frankly be confessed to be inferior 
to its predecessors in compass and ambition. 

However, now that an acknowledged specialisti such as Mr. de 
Niceville,* holding a position which corresponds with that of State 
Entomologist, has succeeded to the editorship of " Indian Museum 
Notes,'' it is hoped that this publication will take its proper place as 
a Journal of Economic Entomology, wherein shall be found not only 
illustrated records of the life-histories of all the insects that afTcct, 
whether for ill or good, the various agricultural industries of the 
country, but also a compendium of the means by which the hurtful 
species may be brought under some control and their ravages 
restricted. 

Such a consummation, however, is beyond the powers of a single 
man however experienced and however energetic : it can only be 
attained by the sustained co-operation of planters and district 
officials throughout the country. But this co-operation must be 
intelligent and real. For instance, desultory consignments of dead 
caterpillars and grubs are, at present, of no help to us. If living 
caterpillars cannot be sent, then some of them should be kept in 

* Since this note was printed, «e liave bad to lament the death of Mr. de Nic^ville. He 
died on the 3rd December igot* of fever contracted in the Darjeelinir Terai, where he had 
gone to study the life history of the mosquito>btight. Dying practically in barnets, trith 
milch enduring good work accomplished, it may be said of him, as of Tellus the Athenian, 



coafinement at the place where they are giving trouble and the 
resulting chrysalids should be sent : or^ if there be any doubt about 
the vital powers of the chrysalids, these should be kept until the 
perfect insects emerge from them. Again, when the Entomologist 
suggests a remedy against the ravages of any insect, the correspond- 
ent should endeavour to return, for record, some account of its 
effects, whether they arc successful or not. 

A. ALCOCK, Major, I.M.S., 

Superintendent, 

Indian Museum. 
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1.— DESCRIPTION OF A NEW GENUS IN THE PIRENINJE, 
FAMILY CHALCIDID^, ORDER HYMENOPTERA. 

By William H, Ashmead. 

EurycephaluSf new genus. 

This genus differs from all the other genera in the Pireninas 
except Ecrisotes^ Forster, by the non-pubescent eyes^and in a table of 
the genera comes between Pirene^ Haliday and EcrieoteSy Forster, the 
last mentioned being the only other gentis with non-pubescent eyes. 

These two genera may be separated as follows z^- 

Females. 

Ovipositor not exserted ; antennae clavate, 9-]ointed, the funicle 
joints 3 — 5 unequal, wider than long; post«marginal and stigmal veins 
short, much less than half the length of the marginal vein ; head 
much wider than the thorax, deeply concave behind, the eyes large, 
round ; metathorax very short, the hind angles acute, the scutellum 
convex, projecting and covering the very short abdominal petiole. 

EURVCEPHALUS. 

Ovipositor exserted ; antennae lo-jointed, the funicle joints 2-5 
of an equal length ; post-marginal and stigmal veins not short, at least 

half the length of the marginal vein. 

ECRIZOTES, Forster. 

{^HenicetruSf Thomson.) 

Males. 

Marginal vein more than twice longer than the stigmal vein ; 
antennae 9-jointed, the flagellum filiform, the pedicel very small, not 
longer than wide, the first funicle joint the longest, curved, nearly 
five times as long as thick, the second joint about thrice as long as 
thick, the third and fourth about equal twice as long as thick, the 
club 3«jointed, not longer than the first funicle joint. 

EURVCEPHALUS. 
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Marginal vein not more than twice the length of the stigmal vein ; 
antennae lo-jointed. • . t • . • • • 

ECRIZOTES, Forster, 

Eurycephalus alcockt\ new species. 

$ .— Length 1.3 mm. Head and thorax above aeneous black, the 
face below eyes, the thorax at sides and beneath blue-black ; eyes 
greyish ; antennae andlegs, except coxae^ brownish-yellow, the pedicel 
and club of antennae faintly dusky, the tarsi except terminal joints 
which are fuscous, pale yellowish. Wings hyaline, the veins brown. 
Abdomen rufous, seen from above cordate, flat, beneath carinate. 

S — Length 0*9 mm. Head and thorax above aeneous black, the 
face, cheeks, scape above, thorax at sides and beneath, the coxae and 
the abdomen blue ; scape beneath and the filiform flagellum light 
brown. Femora fuscous with a violaceous tinge, rest of the legs light 
brown. Wings hyaline, strongly iridescent, the venation blackish. 

Habitat. — Calcutta, India. 
7>/^j.-Cat. No. 5441, U. S. N. M. 

Described from 3 ? and 2 S specimens, received by Dr. L, O. 
Howard from Major A. Alcock, LM.S., Superintendent of the Indian 
Museum, Calcutta, and reared from Ceroplastes actiniformis^ Green, 
[Family Coccidas^ Order Hetniptera]. 
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2— DESCklPTION OF A NEW COCCID. 

By E, E. Green, F.E.S., 

Government Entomologist, Ceylon. 

On Oryxa sativa, Linn., Natural Order OraminetB* Rice 

or paddy. 

Chionaspis decurvata, Green, n. sp., Family Coccidje, Sub-order 
ffomoftera, Order Hemiptera. Plate XVII, Fig. i, pygidtum of 
female^ greatly enlarged. 

On leaves of rice plants grown under shelter in the Museum in 
July, t^oo, a coccid was found, and was sent to Mr. E. Ernest Green, 
F,E.S., Government Entomologist, Ceylon, who has furnished us with 
the following description of it, as it appeared to him to be a species 
new to science. 

" PuPARiUM OF FBMALB whitc ! pelliclcs vcfy pale straw-colour z moderately 
convex : oblong : broadest across a point a little behind the extremity of the second 
pellicle ! tapering posteriorly. Ventral scale well developed. Long s— 1*50 to 
175 mm. Broad z—o'ys ntjm ." 

" PuPARiUM OF MALB whlte^ semi-transparcnt : obscurely tricarinate. Long : — 
1*10 mm. Broad : — 0*40 mntj." 

" Adult fbmalb yellow : elongate : broadest across the metathorax and the 
base of the abdomen. Rudimentary antenna with a single stout curved hair. 
Segments of the body not strongly marked. Pygidium with a rounded extremity. 
A moderately deep median cleft with a chitinous margin. Median lobes promi* 
nent, narrow, widely divergenti inner edge strongly convex, outer edge concave, 
extremity slightly dilated and curved downwards. First lateral lobes duplex, 
prominent ; inner lobule largest, narrowed at base. Second lateral lobes obsolete. 
Squames large, spiniform : i — 2 on each of the first, second, and third spaces : one 
on the fourth space ; and three on the base. Two or three similar squames on 
the penultimate segment. Dorsal oval pores large and conspicuous ; communi - 
eating with short cylindrical ducts. Circumgenital glands in five groups : median 
group 7 to 8 : upper laterals 11 to 14 : lower laterals 10 to 12. Anal orifice on 
a level with the lower lateral gland groups. Long :— 075 to 1*15 mm. Broad:— 
tf 30 to 0*50 mm. 

** Adult malb not observed." 

" Allied to Ch, spartina, Comstock, but differs in the form of the median 
lobes, and in the proportions of the female puparium." 

Plate XVII Fig. i shows the pygidium of an adult female. 

A lady-bird beetle (Family Coccinellidw) which has been identified 
by Mr. L. O. Howard, Entomologist to the United States Department 
of Agriculture, Washington, as Platynaspis villosa of Mulsant, preys 
on this coccid both in its larval and imagioal forms. It is figured 
on Plate IX, Fig. 3, imago x 14. ^ 2 
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3.— INSECT PESTS OF THE SUGARCANE IN INDIA; 

By E. p. Stebbing, F.E.S., 

• • • 

Indian Forest Service. 

Sugarcane all over the world is attacked by a variety of insect 
pests, and I propose to give here what is at present known of the life 
histories and methods of attack of those particular forms of insect 
life which prey upon, and often irretrievably rainy our Indian sugar- 
cane crops. 

In an article published in the Pioneer of November 12th, 
1900, under the title of the ''Sugarcane Committee and Insect Pests/' 
I briefly enumerated some of the insects reported as attacking the 
cane in India, mentioning shortly the methods of procedure of each. 
I propose here to elaborate and add to that article and with the 
assistance of full descriptions and life histories of the insects (where 
known) and diagrams to draw up a bulletin on the subject which 
will be of practical use to indigo planters and others who may intend 
taking up the cultivation of the cane on a large scale. 

In my article in the Pioneer I stated that " some eleven pests 
in all have been reported at various times as attacking the sugar- 
cane crop." I will add here six more to this number.. They belong 
to the great orders of Coleoptera (beetles), Lepidopiera (butterflies, 
moths), Hemipiera (scale insects, bugs), Orthoptera (locusts, 
grasshoppers), and Pseudoneuropiera (white ants, etc). 

In this note I have not taken the insects in the order of their gene- 
rally accepted classification amongst scientists, having deemed it 
more advisable to divide them up into two groups according to the 
nature of their attacks upon the plant as follows:— 

I. Insects attacking and boring into the root and stem of the 

sugarcane. 

II. Insects attacking and defoliating the leaves of the cane. 

Either of these different forms of attack may result in 
the death of the plant, and consequently, if the insects are 
numerous, in the ruin of the crop. A knowledge of their 
habits is therefore of the first importance to the cultivator 
as, without it, it is impossible to attempt to introduce 
any methods of counteracting them. We will first con- 
sider : — 

I. Insects attacking and boring into the sugarcane. 
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As at present known these are six in number— CAi7<7 simplex^ 
BcirpophagM auriflua and Scirpophaga excerptalis (Ord. Lepi" 
doptera)^ Xylehorus sp. (Ord. Coleoptera)^ and Termes taproianes 
(Ord. Pseudoneuroptera)^ of which the Chilo is by far the most im- 
portant. I may add Dorylus orientalis (Ord. Hymenopterd) which 
is doubtfully destructive. 



!• Chilo simplex, Butl. The Sugarcane Borer. 

! Chilo simplex, Butl., P. Z. S., 1880, p. 690. 
Crambus zonellus, Swinh. P. Z. S. 1884, p. 528, PL 43 fig. 16 ; 
C. and S. No. 4703. 
Crambus partellus, Swinh. P. Z. S., 1685, p. 875 ; C. and S. 
•No. 4700. 
Indian Museum Notes, Vol. I. i. 22 j Vol. II ; Vol. III. 

Classification : Order Lepidoptera, Sub.-Order Heterocera. Family Pyralida, 

The exact classification of this insect has only recently been 
determined. It was considered for a long time to be identical 
with the American sugarcane borer Diatraea saccharalis^ Fabricius, 
but Specimens reared from sugarcane in the Indian Museum, 
Calcutta, and sent to Washington for identification were deter- 
mined by Dr. Riley^ late United States Entomologist, to belong to a 
different genus. He wrote :•« 

'' I must confess that I am rather disappointed in finding that your sugarcane 
borer is not the same as ours. It is a Chilo and not a Dialraea, and comes 
near C. plejadellus, Zinck, which bores into rice in our Southern States, but it 
differs in the very clear cut terminal dark line between the black spots and fringe. 
The specimen is badly rubbed and I cannot be certain of its exact specific 
position. It is possible that it ma}* be identical with Chilo infuscatellus, Snell., 
which infests sugarcane in Java.'' . • « • • • • » 

The matter was set at rest^ however, in 1898 when moths reared 
from sugarcane in the Indian Museum were sent home to Sir G. F» 
Hampson for identification and was determined by him as Chilo 
simplex, Butler. 

Li/e history and description of the /^^/,— The life history of this 
destructive insect has not as yet been fully determined in India, but 
many observations oh its habits have been made and, excepting the 
fact that it would appear to pass through the various stages of its 
metamorphosis in shorter periods, it closely resembles, if it is not 
identical in -habits with its American confrere, D. saccharalis. The 
life history of this latter was published by Dr. Riley in a Report of 
the United States Department of Agriculture.^ 

I. Entomology, 1880, p. 240. 



* • • . • ■ 

66 Indian Museum Noies. \Ho\. V. 

The various stages of its metamorphosis may be described as 
follows :^ 

Egg.— The eggs are laid by the moth near the axils of the leaves 
of the plant. They are flat, circular, one»twenty-fifth of an inch in 
diameter, and ate white when first deposited, turning yellow as they 
approach the hatching point. The period passed in the egg stage 
is not at present known. 

Larva.— The young larva hatches out and penetrates the stalk at 
or near the joint and commences to tunnel through the soft pith. 
The growth of the borer worm is very rapid, but the approximate 
number of days pabsed in this stage has not been observed. The 
borers are quite active and occasionally leave their burrows and 
crawl about on the outside of the stalk seeking another place to 
enter. When full grown the larva is about an inch long, rather 
slender,nearly cylindrical and creamy-white in general colour, and often 
speckled with black spots ; head yellow, mouth parts black. Upon 
attaining its full size the larva bores to the outside of the cane and 
makes a large round hole for its future exit-— a hole which is usually 
one-fifth of an inch in diameter. It then retires to its burrow and 
transforms into a pupa. The insect hybernates [e.g.^ passes the 
winter) almost exclusively in the larval stage, and the grubs are often 
to be found very abundant in the seed cane, discarded tops left in the 
fields, and, to some extent, in the stubble. 

Pupa. — The pupal stage is passed in the burrow within the cane 
stalk. The pupa is slender, brown, three-quarters of an inch in 
length. This stage lasts but a few days. 

Imago.— The moth is light greyish-brown in colour with a spread 
of wings of about an inch and a quarter. In the female the hind- 
wings are nearly the same colour as the forewings, but in the male 
the former are silvery white. Sir G, F. Hampson in his identification 
of the insect described the species as follows :^ 

" Male : yellowish-brown suffused with fuscous ; forewing with the costal area 
rather darkish ; traces of dark specks below middle of cell and at lower angle ; 
the veins of outer area slightly streaked with fuscous : a marginal series of black 
specks. Hind wing whitish with slight fuscous tinge." 

" Female : paler, the hind wing white.*' 

''The iovm partellus has on the forewing of male a highly curved antemedial 
series of short fuscous streaks, a slight yellowish patch in end of cell, and oblique 
series of diffused fuscous streaks from apex to middle of inner margin, and a sub- 
marginal series of specks ; female with some diffused fuscous from apex round 
lower angle of cell, or sometimes nearly evenly suffused with fuscous, with a dark 
fuscous patch beyond cell." 
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There are several broods of the pest during the year^ but it is not 
known how many. It is this great productiveness that renders this 
insect so dangerous, as for several months during the growing season 
the borers are continually at work. 

Distribution.— ^Chilo simplex is to be found all over India. It 
has been reported from the North- Western Provinces under the local 
name of silai and from Cawnpore where it is called reotha ; from 
Baroda where it flourishes under the name of narkote, from the 
Rungpur, Burdwan, and Hooghly Districts as dhosahf from Mymen« 
singh as mandaruah^ from Sibpur as majera and from Ganjam as 
monjikila purugu.. It occurs also in Chittagong where I have 
watched it. 

Reports of bad attacks in the cane Jields.'^hs I have already 
mentioned, reports of bad attacks of this pest have been received 
from various parts of India. In 1857, Babu Joykissen Mukerji 
described ^ the total destruction by the pest he called ^dhosaV of an 
imported variety of sugarcane (known as the Bombay or red sugar- 
cane) in the districts of Rungpur, Hooghly, and a portion of Burdwan. 
The cultivation of this variety had been carried on for some yearS| 
and had proved very proGtablCi but when the pest appeared, its 
cultivation had to be entirely given up, as it was found to be very 
much more subject to attack than the country varieties of cane. The 
*dhosah ' proved to be the sugarcane borer Chilo simplex^ In 1888, 
the Personal Assistant to the Director of Land Records and Agri« 
culture. North- Western Provincesi wrote that the pest, which 
appeared in dry seasons, had destroyed as much as a fourth of the 
sugarcane crop in the neighbourhood of the Cawnpore Experimental 
farm. A similar report relating to the country adjacent to Burdwan 
and Sibpur was sent by the Director of Land Records and Agricul* 
ture, Bengal. The letter forwarded was from the agricultural officer 
of the above mentioned places. He wrote-^ 

" The sugarcane planting season extends from the beginning o! February to 

the end of May. If there be no rains in April or May, and if the cane fields are 

not frequently irrigated, which from the scarcity of water at this time it hardly 

possible, the psst makes its appearance. The pest first shows itself by the drying 

of the middle stalk of the plant, and is hence called by the ryots the majera (a 

Bengali term meaning relating to the middle) ; on pulling, the stalk now easily 

comes out, and its lower end is found to have become a rotten mass. Very soon 

the whole plant dies away, and from the root stock a number of smaller plants 

make their appearance, to be in their turn attacked by the worm* If the ratns 

hold off a long time, or if the fields are not thoroughly irrigatedt three or lour 

generations of plants are in this way attacked and destroyed. At last* When the 

■ ■ • ■ • ** 

^ In a paper published by th« Agri-Horticultural Society, lodiat Volume 1 ^, p. 3S5 (i857)« 
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rains set in the fields become free from the insect^ and a number of mckly-looking 
cane plants shoot out, but these make very little progpress and never attain the 
proper size of the cane plant. If only one generation of plants is lost, and if this 
happens at an early stage of the growth of the plant, the damage done is not 
much." 

Writing from Baroda in 1892, Mr. T. H. Middleton refers to the 
great damage done to cane in Gujrat in the preceding dry year, and 
stated that the same occurred every dry year. 

la February and again in June 1899, the insect was again 
Reported in conjunction with others from the North-Western 'Prov- 
inces and Oudh. This report is given under the .insect Scirpophaga 
excerpt alts below, 

(The insect was not plentiful during the season of 1900 in Chitta- 

gong.) 

Remedies.'^l have already mentioned that the insect passes the 
winter in the Iar\^al stage inside the seed cane and dead topsand 
refuse left in the fields and in the stubble. A great number of 
remedies have from time to time been proposed for the destruction 
of the pest, but it is practically established that it can to a great 
extent be controlled by burning or burying all the discarded tops, 
and clearing the fields of all waste sugarcane stalks after the crops 
have been cut. This destroys the larvae, which would otherwise as 
moths lay eggs in the spring. 

In his report already quoted from, Dr. Riley recommends the 
burning of all ^ tops ' during the winter so as to destroy the larvs 
which hybernate in them, selecting seed cane from the least infested 
portion of the plantation and laying it down in furrows during th^ 
winter, covered with ear-th as deeply as should be found possible 
without inducing decay, and only uncovering it as it is wanted in 
the spring for planting out, thus preventing the egress of moths 
from the larvae which have hybernated in the seed cane. If these 
two recommendations are carefully carried out, the loss caused by this 
pest should be greatly minimised. 

Another reason for burning over the dead topS| etc., even should 
there be a rotation of crops on the areas over which the cane is 
planted (and therefore no cane put out the following year), is to be 
found in the fact that it has been almost proved that this Chilohottv 
lives equally well in the cholum {Sorghum vulgare) and maize {Zea 
Mays). The gravity of this habit will be at once apparent. Should 
areas covered with either of these crops be in the neighbourhood, the 
moths coming out of the tops and refuse stalks lying in the cut over 
cane fields (if not burnt over) will lay their eggs in the cholum and 
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raaize^ and thus continue to flourish in the neighbourhood ready to 
re-attack the cane when next planted out. In this connection I ex- 
tract the following from Indian Museum Notes^: — 

** A number of moths have been reared in Calcutta from affected sugarcane 
that has been sent to the Indian Museum, and though they differ from each others 
a good deal both in size and colouration, they seem likely to prove to be merely 
varieties of one species. Moths also have been reared in the Indian Museum 
from caterpillars found in maize, and these seem also without doubt to be identical 
with the moths reared from sugarcane. In the case of cholum, a number of infested 
stalks were sent to the Museum, but the attempts that were made to rear the moth 
were not successful, owing to the' fact .that almost all the caterpillars were found to 
be suffering from the attack of a chalcid parasite' which proved fatal to all its 
victims. As far as could be made out the caterpillar was the same as the one 
found in sugarcane. It is interesting to notice, in this connection, that owing to 
the fact that it is always much easier in Calcutta to procure sugarcane stalks 
than either sorghum or maize stalks, sugarcane was used for rearing the borers 
sent to the Museum as attacking both maize and sorghum. Borers taken out of 
maize shoots were reared in sugarcane from the time they were comparatively 
small caterpillars until they emerged as moths, and a sorghum borer (the only one 
of a set received from Poona that -escaped the chalcid parasite) was reared in 
sugarcane from the time it was a half-grown caterpillar until it reached the 
chrysalis stage, when it was accidentally injured and thus prevented from emerging 
as a moth. The caterpillars taken both from maize and sorghum stalks seemed 
none the worse for being fed upon sugarcane, and this appears of itself to be a 
strong reason for supposing that the three insects are identical." 

The American D, saccharalis had been proved to feed on all these 

plants^ and with a view to determining whether the Indian and Ameri* 

can species were identical^ a moth reared from sugarcane in Calcutta 

was sent to Washington for comparison with specimens reared in the 

United States^ As I have already mentioned, Dr. Riley was dis* 

appointed in finding the insect to belong to a different genus. With 

reference to the insect attacking all three crops he wrote— 

^ I believe that you are perfectly right in assuming that the borers in sugarcane* 
sorghum and maize are all the same, and it is interesting to know that at least 
one other crambid agrees with D. saccharalis in this particular." 

The following forms additional proof on the subject : — 

During the year 1898 the sorghum borer was exceedingly abun* 
dant in the Central Provinces, and species were repeatedly sent to 
the Indian Museum through Dr. G. Watt, Reporter on Economic Pro- 
ducts to the Government of India. Half grown caterpillars taken out 
of juar stalks which had become dry and useless were reared in sugar* 

cane ; they seemed none the worse for the change of the food plant, 

' ^^^_^.^.^^_^ ■■■.. _.,. _ ______., . .. ^ 

*Vol. Ill, Mo. 1, pp. 51-52. 

"Since described by Mr. Peter Cameron as CoUsiaflanipts, n. sp., see Mem. Maochester 
Lit. and Philos. Soc. 1891. 
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but very readily tunnelled into it^ and in due time as many as a dozen 
moths were obtained. These on comparison proved to be the sugar- 
cane borer moths and as above mentioned were identified by Sir 
G, F, Hampson as C. simplex. 

The importance of the point is obvious since it so enormously 
facilitates the multiplying power and consequent spread of the 
insect. 

2. Scirpophaga aurifiua^ Zell. 

Rifennces.-^Z^W, Mon. Chil. and Cramb. p. 2 ; C. and S. No. 4655 Ind. Mus. 

Notesi V 2. 41. 

Classification. — Order Upidoptera, Sub-Order Heterocera, Family Pyralida* 

Life history and description. ^Tht life history of this insect as 
regards its attacks on the sugarcane has not yet^ I believei been 
worked out in India, its attacks having been but recently reported. 
As its larva is an internal borer its habits are likely to resemble 
those of Chilo simplex already described above. 

Larva.— Attacks the growing tops of the cane and then burrows 
down the middle of the pith. 

Imago.—- The moth is pure white in colour, the anal tuft orange, 
sometimes brownish in the female or rosy pink ; palpi porrect, 
extending from once to twice the length of head, slightly clothed 
with hair, and with the third joint down curved; antennae of male 
minutely serrated, ciliated; abdomen long in female expanding at 
extremity and with a very large anal tuft ; wings long and narrow. 

Distridution.^^This insect is to be found all over India, Ceylon 
&nd Burma. 

Report of attacks in the cane fie Idst^^Xn February, 1900, some 
pieces of sugarcane from Kushtea were forwarded to the Indian 
Museum by the Director of Land Records and Agriculture, Bengal. 
The sugarcane was found to be tunnelled by grubs, the moths of 
which emerged in the Museum. They were identified by Sir G. 
Hampson as Scirpophaga auriflua^ Zell., a species which much 
resembles S. excerptalis^ Walker, described below. 

Remedies. — As it is not improbable that this insect passes the 
winter in the larva stage inside the cane stalk, since the cane sent 
to the Museum in February contained grubs, the remedies to be 
employed for its extirpation would be the same as already described 
under Chilo simplex . 
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3b Scirpophaga eoccerptcUis, Walker. 

Iief$rsncesr—VJ\k, Cat. xxvii, p. 142; C, and S. No. 4672, 

Classification.'—Order UpidopUra. Sub,.Order Hetereeera, Family Pyralida. 

Life history and descriftion.^^The life history has not been 
fully worked out. It is not improbable that it will be found to have 
two or more generations in the year. 

Larva.— Lives and burrows in the interior of the cane, 

PUPA.^In specimens sent to the Indian Museum, Calcutta^ pupae 
were found in the cane stems in February. 

Imago. — This insect differs from S. auriflua in having the 
outer hairs of the anal tuft white, the inner being brown, underside 
of forewing in male is suffused with fuscous. The moth is also larger 
in size. The remainder of the description of S. auriflua equally 
applies to S. excerptalis. 

Distribution. —According to Hampson this insect in India has 
only as yet been reported from the North- Western Himalayas. 

Report 0/ attacks in the cane flelds.'^ln February, 1899, the 
Director of Land Records and Agriculture, North-Western Prov- 
inces and Oudh, forwarded some samples of sugarcane said to be 
injured by insects. He wrote : — 

• 

" The specimens have been collected in Pipra, a village in Gorakhpur District 
It is stated that when the cane is affected, the pith becomes red and the juice dries 
up gradually. This happens in one intemode after another till the whole cane dries 
up and becomes woody. In a clump sometimes only one cane is affected and the 
others remain healthy until the cane affected first is destroyed. The healthy canes 
then get diseased^ . . . It is knonrn locally as Z^waAf. The disease makes its 
appearance about the middle of the rainy season, and continues its damage until 
February or March. Sometimes a whole crop dries up from the effects of the 
disease a short time before it is fit for crushing. The variety of cane known in 
Gorakhpur as Pansalie and in other places as Kalara is specially liable to the 
disease, and its cultivation is therefore diminishing rapidly." 

The cane sent was found to contain two pupse of S, excerptalis ^ 
ChHo simplex (described above), and a scale insect^ Ripersia 
sacchari (to be described later on) were also present. 

Remedies. '^This insect would also appear to pass through the 
winter in the larval or pupal stage, probably the former. The reme- 
dies to be employed therefore for its extirpation will be those 

described under Chilo simplex. 

■ ■ ' ■ — ■ ■ ' ^^^^_^,,^,,^,^^_^^,^_^„^^^_^^^^ 

1 This would mean that the larva after devouring the iotemal contents of a cane bores its 
wiy out and moves on to a fresh one which it tunnels into and treats in the same way— E. P. S» 
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4. XyleboruSf sp. 

Ref$r$HC$s. — Gage, Department Land Records and Agriculture, Bengal, Bui, 

No. 7, tgoo. 

Classification, — Order Coleoptera. Family Scolytida. 

This beetle has not at present been fully identified, but it is con- 
sidered probable that it will be found to be closely allied to Xyleborus 
perforanSi the beetle popularly known as the '' shot borer '' which 
does so much damage to the sugarcane in the West Indies. 

I propose here giving a description of the genus Xyleborus, and 
a few notes on the life history of the West Indian X, perforans^ as it 
is more than probable that our Indian form will be found to have 
identical (or nearly so) habits. 

THE GENUS XyUibotvs. 

It is distinguished by the following characters : Beetles^ small and 
cylindrical. Head globular, hidden under a rounded or cylindrical 
thorax^ whose anterior half is densely asperate, or grater-likci the 
hinder half smooth, and finely punctured. Prothorax excised vent- 
rally up to the anterior coxae. Tibiae flattened^ dilated towards the 
apex, with the outer edge rounded and serrate ; the tarsi can be 
folded up against them. 

Body cylindricali elytra punctured in rows, without a depressed 
line along side of suture. Males much smaller than females, of 
shorter and more convex shape, they are wingless, and fertilise the 
females in the plant when they are bred. They are by far *the 
rarer of the sexes, the relative numbers varying from about one 
in four up to one in 30 or more, according to the species. 

Life History : Egg. — In the case of X. perjorans the females are 
fertilised by the wingless males in the burrows when they are born 
and never in the air. The female enters by a hole made in a node 
and bores out a series of galleries near the node in which the eggs 
are laid. 

Larva.— The larva is a minute white footless grub. Head 
horny and white, the jaws being tinged with brown. They are 
supposed to feed on the juices of the cane, the burrowing being 
almost, if not entirely, done by the female. 

The larvae are soon hatched and feed for about l\ months. 

Pupa.— The pupae are found in the galleries, they are white, 
about the length of the perfect insect, and of the ordinary beetle 
type. The insect spends from two to three weeks in this stage. 
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Imago.— When the beetle emerges from the pupal skin it is 
almost white in colour and slowly turns brown. X. per/orans has 
a very wide range. It has been found in British Indiai where it has 
been reported as burrowing into beer casks (being dubbed in 
consequence 'Tippling Tommy' by the Commissariat Sergeants), 
Ceylon, Burma, the Malay Archipelago, Madeira, the Canary Isles, 
Mauritius, Northern and Central America, Brazil, Peru, etc. 

As I have already mentioned, it has not yet been identified as 
injuring sugarcane. 

Xgleborus. sp., the beetle which has been reported as injuring 
the cane, has been forwarded home for identification. Much has 
yet to be ascertained about it. Amongst others the following points 
require further investigation :— 

1. The time of year when the cane is usually attacked. 

2. The capability of the larva to bore and the character of its food. 

3. The time of development of the individual and the time spent 

in the different stages of its metamorphosis. 

4. The number of generations passed through in a year and of 

those passed in individual canes (if more than one). 
This latter is specially important. 

5. Their ability to lay eggs in the cane without leaving it. 

6. The ability of the beetles to attack or to breed in dead dry 

wood. Very important since it would largely add to 
their power of destruction, since with a rotation of the 
cane crop they would be able to remain and multiply on the 
spot awaiting a fresh crop of the cane. 

Distfibution.-^Thxs insect has been reported from various dis- 
tricts and places in the province of Bengal. I have myself noted a 
species of Kyleborus in the Chittagong District. 

Reports of bad attacks in the cane fields^ — Through the kindness 
of the Director of Land Records and Agriculture in Bengal, Lieute- 
nant Gage, I. M. S., Curator of the Herbarium, Royal Botanic Garden, 
Sibpur, was enabled to study specimens of diseased cane sent him 
from many districts of the Province of Bengal, and his observations 
are embodied in a note he has drawn up on the subject.^ He found 
that in addition to being attacked by fungi many of the diseased 
canes were bored into by a small beetle. He describes this attack as 
follows :— 

** On the surface of the cane there were several small circular openings 
about the sixe of a large pin head or small shot hole. The canes were somewhat 

^ Department of Land Records and Agriculture, Bengal, Agricultural Series No. 6, BuUe- 
tip No. 7 (igoo). 
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flattened, and had a peeuliariy light soitoffoel. On splitting up the canes, the 
interior of each was seen to have been transformed into white long fibres, with a 
somewhat silky lustre. These fibres were quite isolated, and could be torn up 
through the crumbling tissue of the nodes with ease and without breaking. The 
fibres were in fact the fibrovascular bundles of the cane, which had become quite 
separate from one another by the destruction of the intervascular«cellular tissue. 
The cause of this destruction was not at first evident, but further examination of 
canes sent from other districts, and showing the same appearance as the Banka 
ones, left no doubt on the matter. 

"In almost all the other canes, showing their interior transformed into strands 
of Bbre^ there were detected in abundance small beetles, belonging evidently to 
the genus Xylehorus, These small beetles were seen busily occupied in burrow- 
ing in all directions through the cane, and reducing the inter vascular tissue to 
fine powder. They seem to be particularly fond of congregating about the 
nodal tissue. They were repeatedly seen in the tunnels leading from the'* shot 
holes " on the outside of the cane. Specimens of the beetles were submitted to 
Major Alcock, I.M.S., Superintendent of the Indian Museum, for identification. 
They proved to be new to the Entomological collection there, but are probably 
closely allied to X» perforans, if not identical with that species. 



tf 



I can corroborate much that Lieutenant Gage has above described 
from my own observations, although I am at present inclined to 
believe that my Chittagong specimens will not be found to be X. per- 
forans^ although undoubtedly closely allied. 

Another point that I have observed is one that has been noticed 
in the case of the West Indian X, perforanSy and that is that the 
female does not always bore her way into the cane but at times 
takes advantage of the borings of the larvae of the Chtlo simplex^ 
etc., and enters the cane by these* Burrows running from these 
holes and forking repeatedly can be seen if searched for, proving 
that the beetle must have entered in this way. The observations 
were not made sufficiently early to enable me, however, to discover 

eggs. 

Lieutenant Gage discovered beetles in the cane sent him from the 
following Bengal districts :— 

Bhagalpur, Beheea (E.LR.)} Bogra, Burdwan, Dacca, Durbanghai 
Dinajpur, Faridpur, Jessore, Midnapore, Monghyr (Begusarai and 
Jamni Sub-division), Murshidabad, Mymensingh, Nadia (the Sub- 
divisional Officer of Kushtia alluded to a disease of the cane he called 
* Bonga ' attributed to an insect which enters the cane between two 
nodes and eats into it), Noakhali, Pabna (the disease Bonga also 
alluded to here), Rangpur, and Saran. 

To the above I add Chittagong. 

The curious part about the information at present collected on 
this pest is the fact that when it is present the borer Chilo simplex 
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a ppears to te* far from abundant. It is too soon to lay much 
stress on this point irith the insufficient data at present to hand 
It is worth while rccordingf, however, that Lieutenant Gage, out of 
79 sets of diseased cares examined^ found traces of a moth borer in 
one only, whereas the Xyleborus was present in 65 out of the 79. 

I noticed this curious absence of the C. simplex in Chittagong, 
or rather its scarcity as compared with the Xyleborus. It may be 
but a coincidence due to a peculiarity of the season. 

Remedies.^'S'mct this insect lives its life within the cane in a 
not very dissimilar manner to the way in which C simplex spends 
its existence, the remedies applicable are much the same as those 
described above for the sugarcane borer. 

The Editors of the Kew Bulletin write in connection with its 
attacks on the West Indian cane : — 

'' There should be no difficulty experienced by intelligent planters in the West 
Indies in dealing with this cane borer. The infested canes should be destroyed 
either by burning or passing^ through the rollers of the cane mills. Care should be 
devoted to the selection of plant canes, to ensure that they are free from the grubs 
and eggs of the beetle, and precautions should be taken to get rid of all the cane 
refuse in a decayed state in the neighbourhood of the cultivated fields. In other 
respects the same steps are necessary with this borer as have been found effective 
in the case of the moth borer. This latter has been known to attack sugarcanes 
at intervals for nearly sixfy years, but its influence has been rendered compara* 
tively harmless by the systematic destruction of infested canes, and by examining 
and dressing the ' plant ' canes before they are put into the fields. These simple 
and effective methods are fortunately within the reach of everyone." 



6.—Termes taprobanes, Walker ( ' White ant '). 

Xiferenas.-^List Neurop. Inx. B. M. Pt III (Termit.), p. 252-59. 

« 

Classtfication.^Ordei Orthoptera Pseudoneuroptera, Family T$rmitida, 

This insect is the well-known so-called ' white ant', or termite, of 
India. 

Life History. -^T. taprobanes lives in communities which consist 
of the following four sets of individuals: — 

(i) A female or queen with enormously distended abdomen; 
she is incapable of locomotion and lays all the eggs of 
the community. 

(2) Small aot-like neutersj which may be compared to the 
worker bees. They are of two kinds, vis., individuals 
with large heads and sharp mandibles to defend the nest| 
find individuals with small heads to build the passage3 
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and nestsi collect food, and do all the wT>rk of the com* 
munity. 
.(3) Wingless larvae which develop into winged males and 

females. 
(4) Winged males and females. The males and females fly 
out of the nest in clouds generally after rain. Those of 
them that escape their numerous; enemies are said to drop 
their wings and copulate. The female finds her way 
back to the original nest or starts a fresh nest for herself. 
Her abdomen grows by distention of the membranes 
between the chitinous plates until she becomes like a 
sausage, two or three inches in length with a minute head 
and thorax at one end. Queens in several stages of 
development may sometimes be found in a single nest. 

Termes taprohanes never willingly exposes itself to daylight 
except in the male and female forms. The insects work in earthen 
galleries, which they build over themselves as they advance. 

Distnbuiion.-^This insect is to be found in most parts of India. 

Reports of attacks on cane by T. taprobanes,^lxx 1888 the Com- 
missioner of Chota Nagpur wrote that sugarcane in the Giridih Sub- 
Division was reported by the officer in charge to bt; especially 
liable to attacks by white ants. The manager of the Chota Nagpur 
Raj states that its mode of attack is to eat up the root of live 
crops and thus cause the death of the plants. The ryots, he 
stated, were not acquainted with any remedy for it. The Personal 
Assistant to the Director of Land Records and Agriculture in the 
North- Western Provinces reported in 1888 that until the sugarcane 
borer {Chilo simplex) appeared near Cawnpore white ants had been 
found to be the most serious pest with which the sugarcane had to 
contend, although, he continues, they could always be more or less 
efficiently checked by heavy watering. 

Remedies, ^li^ny and varied have been the methods made use of 
in the attempt to exterminate this pest. A popular theory that was 
long believed in and adhered to was that a nest may be got rid of by 
digging up and killing the queen. This is now known to be a fallacy. 
It has been recognised that termites are perfectly well aware of the 
presence or absence of the king and queen, and should they be removed 
the workers start about providing fresh ones, i.e,, substitute royal 
forms, by introducing deviations in the normal development of the 
larvae. Thus it becomes impossible to completely eradicate white 
ants. But whilst this latter is true as far as total extermination is 
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concerned^ something may be done to minimise the effects of bad 
attacks. 

To begin with^ when new cane fields are being prepared.it is 
important that all adjacent anthills should be levelled. I would 
recommend hoeing in a strong mixture of wood ashes and slaked 
lime. The soil should then be left for several months and then 
heavily manured. The mixture will kill all insects living in the 
ground, and the manure will couateract'the poisonous (to plants) ^ 
effects which white-ants seem to have on the soil. Mr. Bamber 
mentions that the tea plant will not grow either on the anthill or 
when it has been cleared away unless heavy manuring is done and 
the soil thoroughly pulverised afterwards. 

In the case of anthills which it is considered too expensive to 
remove, a good plan which has been tried with success in Ceylon is 
by the use of bisulphide of carbon. Dig two or three shafts down 
through the anthill or make use of the main tunnels and plug them 
with about half a pound of the bisulphide. Close all the other 
openings with clay. The nest should then be left for twelve hours 
or more. The poisonous fumes will kill off the colony in its en- 
tirety if properly done. Another plan to try would be to light fires of 
brushwood on the windward side and sprinkle them over with sulphtir, 
or cover them with damp straw, green branches, or old bamboo 
mats. This will create a thick smoke, which will be forced into 
the interior of the anthill and kill off the colony. This will save 
expense, as if it is not actually within the proposed cane field area 
or any adjacent to it (in the latter case it would be advisable to 
remove it) there is no absolute necessity for its removal, 

O.-^Dorylus arientalis, Westw. (doubtfully destructive). 

/?«/(frtf«c«.— Westw. Proc. Zool. Soc. 1835, p. 73; Shuck, Ann. & Mag. Nat. 
HisC, 1st Ser. v. 320, 7 (1840). Westw. Arc. Bnt i-8o-7; Ind. Mus, Notes. 
V. a, 42, 44. 

Classification.'-'^dec Hymenopt$ra. Family Formicidm: Sub-family Dorylides. 

Deseripiion.-A^XGOK Pale testaceous with a long shiny, silky 
pubescence, especially in front of the head and throughout the thorax : 
head red, mandibles and scape of the antennae castaneous, the latter 
about one-fifth the length of the entire organ, which is filiform and 
elongate ; ocelli disposed in a triangle at the vertex, large, with less 

I . Chemistry and Agricultttre of Tea inclttding growth and manufacture by M Kelway 
Bamber. 

a. Vidw Sbttckard's Ann. and Mag. Nat, Hist* iit Ser, V. ^20, 7 (1840). Qt 
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space thaa the diameter of one between the posterior and anteriori 
in front of (while the face which is very convex) is deeply sulcated : 
mandibles very broad and very slightly curved, thin inner edge 
acute and nearly straight. 

Thorax silky, the pleurae shining, gibbous in front and at the 
scutelhioa, which is slightly longitudinally impressed in the centre; 
metathorax rather elongate, slightly rounded at the apex, very 
pubescent : wings clouded with a fuscous tingei thin nervures dark 
browQi the cubital deeply bisinuate, the first sinus dipping into the 
second discoidal cell, and the second beyond the recurrent nervure 
which U straight and inverted at rather more than two-thirds of the 
length of the first sub-marginal cell: legs castaneous, the femora, 
elongate-ovate, thin outline rounded both above and below. 

Abdomen with a rich satiny reflection, the peduncle quadrate, 
gibbous, the ventral portion slightly produced and boat-shaped, the 
remaining segments transverse, the sexual organ protruding at the 
apex of the terminal segment and fringed. 

Distribution, — It has been reported from Bengal. 

Reports of attacks in cane fields. — In June, 1899, the Director of 
Land Records and Agriculture sent amongst other insects pupae and 
imagoes of this insect which were reported as burrowing into the 
main stalk of the young sugarcane plant in April and May, when the 
crop is two or three months old. The stalk attacked by this insect 
rots inside and the leaves dry up. It is stated that fresh shoots 
begin to spring from the root if watering is kept up, this presumably 
drowning the aggressors. The insects were found in abundance in the 
plant. 

Mons. Forel, the expert who identified the insect, stated in his 
letter ' This species like the whole of the genus lives exclusively 
on animal food. All species of Dorylus are driver ants, hunting 
insects and small living animals underground. This was the accepted 
theory but it would appear to be not correct as regards all species 
of the genus. The following is a note on the subject by Mr. E. E. 
Green, Government Entomologist, Ceylon, and I can from personal 
observation support Mr. Green's contention as far as some parts of 
India are concerned. Mr. Green writes :— • 

''On page 198 of Indian Afuuum Notis, Volume IV, No. 4, 1 see a state- 
ment on Dr. Forel's authority that all species of Dorylus feed on animal food, and 
that Dorylus orientalis, Westw., cannot therefore be obnoxious to potatoes.' 
With all due delerence to Dr. ForePs acknowledged learning on the subject of 
ant I most emphatically contradict this statement, as far as it refers to 
Dorylus urientaUst V/tatw, The workers of this species (determined for me by 



I Or to4>th«r vo^etable food.— E. P. S, 
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Colon€l Pinghain) live entirely undergroundf and I can assert from repeated 
personal observation, that they are most confirmed vegetarians. I found it 
quite impossible to grow potatoes in Pundalnoya, solely on account of this insect, 
and they were most aggravating in their systematic attacks upon the tubers of 

dahlias, and the roots of the common sunflower (ffelianthuSf sp.). In the case of 
tubers they form galleries through and through the substance, and in the case of 
roots they eat off the tender bark below the collar. I have made very careful 
observations on the point and have completely satisfied myself that the Dorylus 
was really feeding upon the vegetable tissues, and was not merely hunting for 
another insect" 

Remedies. — As the ants' nest will probably be in the ground, our 
attention must be turned here in the application of remedies. Wood 
ashes and slaked lime are commonly used in America either pure or 
in mixtures against root-feeding insects. They should be buried in 
the earth among the roots by hoeing or ploughing. The applications 
should be weak or they will injure the roots. Lime in any reason- 
able quantity could hardly cause injury. The application of either 
of these is generally beneficial and tends to destroy and repel insects 
from the base and roots of trees. The ashes act in addition bene- 
ficially as a fertilizer. 

We will • now consider the second group, consisting of these 
insects which defoliate the sugarcane : - 

Il.^nsects attacking and defoliating the leaves of the cane. 

Our present knowledge comprises eleven insects only coming 
under this head. These include two chrysomelid beetles, Haplo* 
somyx elongaius and Leptispa Pygmsea^ the larva of one butterfly 
Mancipium nepalensis^ and two moths^ Ophiusa melicerie and 
Dragana pansalis\ four Hemipterous insects, Blissus gibbus and 
Diciyophara pallida diiiA the scale insects Aleurodes eugeniag znA 
Ripersia sacchari and two locusts, jEdalus marmoratus and 
PcBcilocera hieroglyphica. 

The most injurious and dangerous of the above insects as far as 
it is at present known is:— 



1. LepHspa pygmtBO. Baly. 

References,— Ca^i, Ceylon Hispid. Baly 1858 ; I. M. N. Ill 5,44, IV 3»iaa>ia3« 
Classification.^Order Coleoptera, Family Chrysomelidis. Sub-Family ffis" 

pinea. 

A small slenderly.built beetle which feeds on the developing 
buds of the sugarcane. 

Very little is at present kqown about its habits, Q 2 
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Ivtago.'^Tht following is Baly's description of this insect :— 

*' It is a narrow, elongate, cylindrical, deep metallic green beetle. Head 
slightly flattened above, covered with irregular punctures; basal jdnt of antennae 
compressed and dilated externally, at its apex truncate. Thorax sub-quadratf ; 
sides straight and parallel, rounded near their apex, narrowly margired, anterior 
margin indistinctly produced, rounded ; above convex, coarsely punctured, 
puncturing rather less deeply impressed and less crowded, especially towards the 
sides, than in L.filiformis. Scutellum black, impunctate. Elytra scarcely broader 
than the thorax ; sides parallel ; apex less acutely rounded, dehiscent at the 
suture ; above convex, deeply punctate-striate, strise towards the apex of the elytra 
subsulcate. Beneath entirely black." 

Distribution. -^TYiQ insect has been reported from the Poona 
Farm, Kirkee ; and it also is found in the Malabar District^ Madras. 

Reports of attacks in the cane fields. — In November, 1893, ^^^ 
insect was reported by the Assistant Superintendent of the Poona 
Farm, Kirkee, to be attacking the developing leaf of the sugarcane, 
checking the growth of the plant and eventually killing it. It has 
also been reported from the Malabar District, Madras, where it attacks 
paddy^ and it is not unlikely to be found on the sugarcane as well. 

Remedies, ^'Xti the case of bad attacks of these leaf-feeding 
insects it is probable that one of the arsenical insecticides, such as 
' Paris-green ' or ' London-purple ', could be used with safety with 
ordinary care. They are employed by fruit growers in the United 
States on a very considerable scale, and could be probably used 
without danger to the crop to x\A young cane fields of this and similar 
leaf-feeding pests. 

It is during the young stages of its growth that the cane chiefly 
suffers from these insect pests, and dilute solutions of these arsenical 
sprays should prove effective in ridding the crop of them, Paris- 
green and London-purple are arsenical compounds much alike 
both in composition and also in the effect which they have on 
insects. They are applicable to caterpillars and other mandibular 
insects attacking the foliage of crop plants. The poison is sprayed 
on to the plants and consequently taken internally by the insects 
feeding on their leaves. These compounds can be obtained from 
various London Firms^ made up into 1I& packets with directions for 
their application. They are sprayed on by means of a force pump.' 
London-purple is preferable to Paris-green as there is less risk of 
injury to the foliage. For general use on mature foliage half a 

* Messrs. Hemingfway & Co. of 60 Mark Lane, London E. C, for instance. 
' Good pumps are made by Messrs. Rumsay & Co. of Sioeca t* alls, New York. Their 
catalo|jrue should be consulted, 
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pound of London -purple to 50 gallons of water is recommended. 
First mix the London-purple separately with a small quantity of water, 
then add to it the whole supply. It must be remembered that the 
powder does not dissolve in water, and therefore all washes containing 
London -purple must be constantly stirred to keep it in suspension 
or it will sink to the bottom. The proportion of powder to water 
should not be exceeded and an even more dilute solution may be 
tried to begin with and strengthened if not found effective. An 
addition of flour to the mixture has been strongly recommended in 
the United States because of the greater adhesiveness thus given, 
and also because the difference of colour helps to show the amount 
that has been distributed on the leaves. Two or three pounds has 
been named as the quantity for the above mixture, but the amount 
used would appear to be immaterial. Great care must be taken not to 
drench the foliage. The spray should only be allowed to fall upon the 
cane until it begins to drop from the leaves and no longer. 

It will probably be found best to do the spraying towards evening, 
as the insects, if beetles, will not be so ready to fly away before the 
spray as during the daytime. Two or three sprayings should be 
given if required, but two or three days should be allowed to inter- 
vene. Although beetles may still be seen flying about the crop 
after the poisoning, they will in all probability not do much harm on an 
area that has been properly sprayed. In recommending the above 
remedy for these leaf-eating insects, it must be pointed out that very 
little has been done in this direction in India to mitigate bad attacks 
of crop-feeding insects. Taking into consideration^ however, the 
excellent results that are daily being obtained in America and now 
in England with these insecticides, I am of opinion that it will be 
found that much may be done towards saving thousands of acres of 
crops that annually suffer or are entirely ruined by insect pests. 

2. Haplosotnyx elongMus, Baly. 

References. — Indian Museum Nates, IV. i. p. 3a 
Classification, — Order Coleoptera, Family Chrysomelida, 

A small brightly coloured leaf-feeding beetle. 

Very little is at present known about its life history* 

Distribution.^^Kh^si and Jaintia Hills, Assam. 

Report of attacks in the cane fie Ids.^An July, 1894, specimens of 
this insect were forwarded to the Indian Musuem, Calcutta, by the 
Director, Department of Land Records and Agriculturei Assam. It 
was reported to be attacking young sugarcane. 
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Remedies.'^ThQ same remedies as advised above under L. 
Pygmcsa should be tried to get rid of this beetle. 



S. Manoiptum nepalenats, Grey. 

Rtferences,-^lndian Museum Notes, II. i. 45. 

Classification, — Order LApidoptera, Sub-order Rhopalocera, Family Pierina. 

This insect may be boked on as the Indian form of the destructive 
European species Pieris [Mancipiuni) brasstcae^ Linn. 

It is doubtful whether the larvs of this butterfly would ever 
seriously damage the sugarcane. I mention it here as it has been 
forwarded to the Indian Museum in this connection. 

At present too little is known as to its habits in this country to 
render it possible to write with any certainty on the subject. 

Disiribution*'^\}mhd\\2i^ Punjab. 

Report of attacks in the cane fie Ids, ^An January, 1890, the 
Deputy Commissioner of Umballa forwarded to the Indian Museum, 
Calcuttai through the Director of Land Records and Agriculture, 
larvae of this butterfly which he reported. as defoliating, amongst 
other things, sugarcane. 

Remedies.'^Tht Deputy Commissioner of Umballa in his letter 
above mentioned stated that the only known remedy tried against 
this caterpillar was ashes, which in some cases were thrown over the 
plant, with what effect is not stated. 

The arsenical spraying mixtures above mentioned would be found, 
if tried, most effectual. Two applications would in all probability 
kill off all the larvae. Kerosine emulsion, which will be described 
later, should also prove effective if sprayed over the crop. 



4. OpMuaa mslieertef Drory. 

Referencei.-'Dcary, III. Exot. Ins. i, p. 46, pi. 23, fig. i } MoDre« Lep. Ceyl. 
iiiy pi. i63, figs. 2,2 a, b (larva) ; C and S« No. 2624. Indian Museum 
Notes {^Achaa melicerte) ii, 6, 159. 

Classifieation.^OcdetLepidoptera, Sub-Order Meter ocera. Family Noctuidm, 

Life history and desc ription, ^Egq. No obiervations on the 
time and manner of laying the eggs seem to have been recorded^ 

Larva.— It has been noted that the larval stage lasts about fifteen 
days, the worms appearing just before the rains. Larva bluish-grey 
speckled with blue-black; lateral and sub-lateral yellowish bands with 
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intervening blue-grey line ; a dorsal black stripe bordered by reddish* 
white spots between fourth and fifth somites; a pair of dorsal red 
tubercles on anal somite ; spiracles and fore legs red ; the head black* 
striped. 

Pupa. --This stage is stated to last about ten days. 

Imago.—- According to the above observations the imago would 
appear on the wing at about the end of June or first week in July. 
No notes seem to have been recorded as to when the. female lays 
her eggs, or of the number of generations, if more than one, passed 
.through during the year. The moth is pale reddish-brown. Fore 
wing with the markings usually prominent, but sometimes almost 
obsolete ; a short sub-basal waved line ; obliquely waved antemedial 
and excised postmedial lines, often with black suffusion inside them ; 
a speck at end of cell ; a diffused rufous band beyond the postmedial 
line. Hind wing black, with medial white band ; three large white 
spots on outer margin; the cilia whitish. Underside both wings 
suffused with grey ; fore wing with an oblique white postmedial band 
not reaching the costa; two crenulate medial lines on each wing. 
Exp. 60 — 76 millim. {Hampson). 

Disiri6uiion,-^The insect has a very widespread range, being 
found all over India,, in Ceylon, the Malay Archipelago and Australia. 

Report of attacks in the cane fie Ids. ^^TYi^ Collector of Ganjam 
in a report dated September, 1888, which was forwarded to the Indian 
Museum, Calcutta, by the Revenue and Agricultural Department of 
India, stated that sugarcane crops were being attacked in his district 
by caterpillars of this insect. The insects were defoliating the 
plants. 

Rente dies. -^The arsenical sprays should prove effectual in ridding 
the sugarcane of this pest. 



5. Acantholipes pansalis, Wlk. 

Re/eyences,^V/\k. Cat xvi, p. aoo; Hmpsn. III. Het. ix, pi. 167, fig. 3 ; C . 

and S. No. 2941. 
Apphadana evulsalis, Wlk. Cat. xxxiv, p. 12 13. 
Poaphila concors, Wlk. Cat. xxxv, p. 1969. 
Dragana pansalis, Indian Museum Notes, 1. 1. 57. 
Classification,^Ordec Lepidoptera. Sub-Order Heteroeera, Family Noctu%dm\ 

Life history and description. — Nothing much seems to be known 
about the life history of this insect in India. 
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Imago. — Hampson gives the following description of the genus 
and moth in Volume II of his Fauna of British India (moths): — 



M 



Palpi obliquely upturned, the second joint very broadly fringed with hair, the 
third minute ; thorax and abdomen smoothly scaled and slender ; tibiae without 
spines and not fringed with long hair. Forewing with the apex quadrate or slightly 
acute. Antennae of male bipectinated, the branches short. 

Moth ochreous or reddish -brown. Forewing slightly irrorated with black scales ; 
very indistinct antemedial, two waved medial, and more prominent postmedial 
line, with the areas beyond it darker and often with obscure fuscous patches 
beyond it at centre and inner margin ; a marginal series of black specks. Hind- 
wing with sinuous postmedial line ; the area beyond it darker and with traces of a 
submarginal line. Exp., $ a2, $ 24 millim." 

Distribution. — The insect is to be found throughout Indiaj Ceylonj 
Burma and the Andamans. 

Report of attacks in the cane fields. — In the collection of the 
Indian Museum, Calcutta^ is a specimen of this moth ticketed as injur- 
ious to sugarcane. It was identified by Mr. Moore. 

No further information has been obtained about it, and it is there- 
fore impossible to prescribe remedies. 



6. Bli88us gibbus, Fabr. 

Re/ennces.'-^Fabr. Ent. System. Indian Afuseum Notes V, 2, 42, 43. 
Classification. — Order Hemiptera. Sub-Order Ifeteroptera, Family Lygaidce. 

Life history and description. — The life history of this insect in 
India has not as yet I believe been worked out. The genus is a 
formidable one to agriculturists. Blissus leucopterusy Say., is the 
well known ' Chinch bug' of North America, one of the most noxious 
and injurious insects to agriculture. According to Riley, late United 
States Entomologisti the injury is caused by the insect sucking by aid 
of its rostrum or beak the grasses and cereals, thereby causing them 
to shrink, wilt, and wither, not by biting their substance as many 
suppose. The multiplication of the insect in North America appears 
to have been conterminous with the increase of grain cultivation in 
that country, and the injury it occasioned to the ' small grain' in the 
North- Western States in 1871 amounted to upwards of thirty million 
dollars, whilst in 1874 the damage was computed at twice that sum. 
It has been found by Riley to be two-brooded in some of the States, 
and this will probably be found to be the case in some parts of India 
with our own species. It multiplies most in hot and dry seasons, 
moisture proving unfavourable to its existence. The following is the 
life history of the ' Cinch bug.' It is considered worth while giving it 
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here, as it is]probable that our Indian species will have a development 
very similar to the American bug growing in the hotter Southern 
States. 

Egg.— The eggs are deposited ' occasionally ' above ground in the 
blades of grain, but far more often and normally under ground upon 
Che roots of the plants infested. 

Larva.— The eggs give rise to larvae which, by moulting, 1*.^., 
shedding their skins, finally develop wings and become the mature 
insect. In this stage they migrate from field to field for food often 
in solid columns inches deep. 

Imago.— The following is the description given in Fabricius, 
Entomologica Systematica : ^* 

A. atra scutello elytusque albis: puncto apicis nigro. 
Parva, gibba atra. Antennae breves, triarticulatae. 
Scutellum album puncto apicis nigro. 
Elytra lae via, alba puncto apicis atro. 
Alar albae, immaculatae. 

Distribuiion.^^The Indian species is common in most parts of 
India. 

Reports of attacks tn cane fie Ids. -^In June, 1899, the Director 
of Land Records and Agriculture, North- Western Provinces and 
Oudh, sent to the India Office specimens of mature sugarcane with 
a report that they were attacked by an insect locally named Kari^ 
which had done considerable mischief to the full grown canes in 
Azamgarh. The insects sent were immature, but were undoubtedly 
those of a species of Blissus thought to be probably Blissus giiius, 
a well-known Indian species. 

Remedies. — Since this insect feeds on the plant by means of 

suction through its rostrum or beak, the arsenical insecticides above 

described for application to mandibulate or biting insects, and which 

are taken internally by these when feeding on the foliage of the cane, 

cannot be made use of, for insects which feed by suction a wash is 

required which will kill by contact^ and of insecticides of this nature 

thejre are none probably to equal • those prepared from petroleum. 

Experience in America has shown that those made from kerosine are 

the best. The ease and practicability of emulsifying and diluting 

kerosine to any desired streugth (it should never be used pure as 

it will injure the plant) has been fully demonstrated, and I propose 

to describe here the preparation of the wash known as the kerosine 

emulsion, which has been used on a very large scale in America to 

counteract the attacks of insects on fruit trees and crops* It consists 

of kerosine, soap and water. 
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An emulsioni if properly made, always contains a greater per 
cent, of kerosine than of other ingredients. This percentage may 
vary from 60 per cent, to 90 per cent.^ but experiment has shown 
that 66 per cent, kerosine will g^ve the most satisfactory results. 

The formula for the preparation of kerosine emulsion recom- 
mended is as follows :— ■ 

Kerosine 2 gallons = 67 per cent. 

Common soap or whale oil soap . \ pound 7 
Water i gallon j 33 .» 

Dissolve the soap in the water by heating and add the solution, 
boiling hot| to the kerosine, and churn the jnixture. by means of a 
force pump and spray nozzle for five minutes. The emulsion, if 
perfect, forms a cream which thickens on cooling and should adhere 
without oiliness to the surface of glass. Dilute, before using, one 
part of the emulsion with nine parts of cold water. The above for- 
mula makes 3 gallons of emulsion, and when diluted gives 30 gallons 
of wash. 

The mixture is sprayed over the crop and should rid it of B, gibbus 
and in addition of all soft-bodied mandibulate insects, such as cater- 
pillars, etc. 



7. Dietyaphara paUMa, Donov. 

Reference, — Cat. Spec, of Homop. Ins. in Br. Museum, Ft. 11, p. 310. Fulgora 
pallida^ Donov. Ins. Ind., pi. 8, f. 2. Indian Museum Notes, V. 2, 43. 

ClassifieaiioH.'^^deT Hemiptera. Sub-Order Homopiera, Family Fulgoridm, 

Life history and description,'-~'Not very much appears to be 

known about this insect. ' Under the name of Pseudaphana pallida 

it is described shortly and figured in Wcstwood's Natural History 
of the insects of India. The description given by Westwood is 

Donovan's, and, as he states, it is far from concise enough, it is as 
follows :— 

Trunk linear, ascending ; thorax pale green with red lineations ; 
wing cases hyaline, length with the wings closed, \ an inch. 

Distribution, — Has been reported from Southern India. It occurs 
also in Bengal (Donovan). 

Report of attacks in the cane fields. — In January, 1900, the 
Agriculture Inspector reported that this insect was damaging the 
sugarcane crop in the North Arcot District, Southern India. He 

wrote :— 

" These insects are seen to perch on the underside of the cane leaf avoiding 
sun and on shaded leaves. They are good springers. The bug is soft-bodied 
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and is v^y easily killed by slight handling. These are known to the rydto only 
since ten years. The cane crop when infested gets stunted and damaged. These 
appear when cane is six to nine months old. No remedy is known to the ryots. 
They (the insects) collectively go by the name of Cheeda purugu. In Coimba- 
tore the bug is known as Thathoopoochi, and the winged insect as Thaloocw 
poochi," 

Remedies. ^The same remedies as given uader Blissus gibbui 

should be tried (or the extermiaation of this insect. 



8. Aleurodea bt^odensis, Maskell. 

References. — Maskell. Trs. N. Z. Ins. 1895 ; Indian Museum Notes III. 5. 53. 
Classtficaiion.^i)TdeT Hemiptera. Sub -Order Homoptera, IfsxtiWy Aleurodida. 

Life history and description.^lih^ following is taken from 
Mr. W. M. MaskeU's description of the insect :— 

Eoo. — ^"The eggs of this insect are orange-coloured, rather large, oval, 
pedunculated ; length about ^^ in. The eggs and empty shells are found in large 
numbers on the leaves of the plant attacked.'' 

** LARVA.^Dark brown, becoming later almost black ; elongated elliptical ; 
slightly convex ; abdominal segments fairly distinct, length about ^ in. Margin 
minutely crenulated and bearing a short white waxy fringe, which is frequently 
very fragmentary or absent. Dorsum bearing, within the margin, a row of about 
thirty-two small simple circular pores ; within these is a transverse ^ow of four on 
the anterior thoracic region, another transverse row of four on the anterior ab- 
dominal region, a longitudinal row of four on each side of the abdomen, and one 
on each side of the vasiform orifice. Vasiform orifice subcorneal, the posterior 
extremity slightly produced ; operculum short, rounded, subcorneal ; lingula cylin« 
drical at the bas^ afterwards widened, finally tapering, not quite reaching the edge 
of the orifice." 

'* PuPA,«-Pupa-case very dark brown or glossy, black, very elongated, ellipti- 
cal, with sides nearly straight, the width only about one-third of the length. Dor- 
sum sometimes slightly convex, sometimes flat, sometimes slightly concave ; abdo* 
minal segments indistinct. Vasiform orifice apparently as in the larva, but difficult 
to make out on account of the very dark colour of the case. Margin crenulated, 
and bearing a very elegant, long, snowy white fringe of slender waxy cylindrical 
tubes. There is frequently some white powdery meal on the dorsum, which pro- 
bably bears pores as in the larva, but it is most difficult to detect them. The 
ventral surface is flat, brown, the rudimentary organs are not distincti owing to 
the dark colour. Adult form unknown. " 

The very elongated form is distinctive^ besides the colour. 

Bistribuiioni'^The insect has been reported from the Bombay 
Presidency. 

Report 0/ attacks in the eane fie Ids. ^^In September, 1893, speci- 
mens of a scale insect reported as attacking the sugarcane leaves in 
Baroda were forwarded to the Indian Museum, Calcutta, by Mr. T. H. 
Middleton. i'he insect which is locally known as masi was sent to 
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Mr. Maskeli for identification and was named by him Aleurodes 
barodensis. 

Remedies,^ \ remedy that should be tried for attacks of this 
psst and one that is widely made use of in America against scale 
insects is the kerosine emulsion already described. It has been 
favourably reported on for destroying the. green scale bug, otie of 
the most inveterate blights of the coffee tree^ and also has been said 
to have been successfully used in the Kangra Valley for destroying 
scale insects on tea. 

Note. Aleurodes sp.^'\n unnamdd species of Aleurodeshas been reported as 
attacking sugarcane. It may prove identical with the above, but all mention of it 
should not be omitted here.^ 

In January, 1900, species of sugarcane leaf from South Arcot 
were forwarded to the Indian Museum by G. Rajagopaul Naidoo, 
Agricultural Inspector, He writes :«- 

*' The pest appears as numerous small ash-coloured oval spots underneath the 
leaf blade. In some places only dark spots of similar dimensions are seen indi- 
cating the marks left by the insects The development of green colouring matter 
is arrested by the pest, causing the cane plant to look pale and stunted in growth. 
No name is yet given to the pest, though the cultivator of the field says he is aware 
of it for the last ten years. The soil of the field was loamy, in nature disposed 
to be saline." 

Specimens forwarded to Mr. E. E, Green, Government Ento- 
mologist, Ceylon, were identified by him as an Aleurodid. 



9* Bipersia seu^ohtxri. Green. 

Reference, — Indian Museum Notes, V. 2, 37, 

Classtfication.^^Order Hemlptera. Sub-order Homoptera, Family Coceida, 

Life history and description.-^Th^ following is Mr. Green's 

description of the adult insect :-^ 

"Adult $ pinkish, the colour mDre or less concealed by a white powdery waxy 
secretion which is collected more particularly round the margfns of the insect. 
Form elongate ovate, more or less flattened from its position beneath the sheath- 
ing leaves of its food plant. Legs and antennae comparatively small, but well 
formed. Antennae of six joints only, sixth always the longest, rather longer than 
the second an i third together ; fourth always shortest; relative lengths of other 
joints slightly variable. Foot with apparently only two digitules, fine pointed hairs 
without knobs, i on claw and i on tarsus ; occasionally a second still finer hair on 
tarsus ; tarsus shorter than tibia, the two together shorter than combined femur 
and trochanter. Anal ring with six stout hairs arising from a compact circum- 
scribed patch of glandular cells. Anal lobes obscure; scarcely ^if at all— prom- 
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inent ; the usual caudal setae scarcely longer than the hairs of the anal ring ; without 
groups of conical spines or definite patches of spinnerets. The whole derm dotted 
with circular spinnerets of two forms, which are more crowded on the posterior 
segments, where they are also mingled with a few stout pointed hairs. The larger 
spinnerets have a simple circular pore. The opening of the smaller spinnerets is 
3- to 4-foliate. Length 3*25 to 5 mm. Breadth 175 103 mm. The insects are 
found at the base of the sheathing leaves of sugarcane." 

Distribution. — Has been reported from the Gorakhpur District in 
the North- Western Provinces and Oudh. 

Report of attacks in cane fields. — As mentioned under Scirpo- 
phaga excerptalis above, this insect was reported in February 1900, by 
the Director of Land Records and Agriculture, North-Western Pro- 
vinces and Oudh, as attacking sugarcane in the Gorakhpur District 
in company with the larvae of that moth and of Chilo simplex (de- 
scribed above). 

Remedies. — Kerosine emulsion sprayed over the crop should 
prove effective in ridding it of this pest. 

10. ^dalus marfnaratus, Linn. 

References. — Indian Museum Notes. L4.212, H. i. 10. 
Classification, — Order Orthoptera. Family Acridiidee. 

This insect was sent in company with the locust Paecilocera 
hieroglyphica mentioned below to the Indian Museum. It was stated 
to be doing serious defoliation in the cane fields. 

Z?«/rt^M/ti^«,— The insect has been reported from North-Western 
Provinces and Oudh and Bombay. 

Report of attacks in the cane fields. — This insect was observed 
at work attacking and destroying the leaves of the sugarcane in the 
North-Western Provinces and Oudh. The Director of Land 
Records and Agriculture, North-Western Provinces and Oudh, who 
reported the injury, stated that the insect was locally known in the 
North-Western Provinces as Aukh-phutta and in Oudh as Bhunga. 

They were reported jas seriously defoliating the cane in Cawnpore. 
Nothing further would seem to have been reported about the insect 
in this connection. 

Remedies.^^The predatory habits of locusts are well known, and the 
methods employed for their suppression are numerous. The arsenical 
insecticides described above, sprayed on, should prove effective as a 
remedy. Another good plan, if water is available, is to trench round 
the cane field and fill the trench with water on which a layer of petro- 
leum is afterwards poured. This will keep out the young larvae who 
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appear in myriads during a locust swarm, from marching into the 

cane fields and devastating them. 



11* Pcedloeera] hieroglyphiea. King. 

References. — Deciicus hieroglyphicus, Klug. Symb. Phys. Dec. i. pi. 25^ f. 1.2. 
PcBcilocera hieroglyphica. Burns. Handb. Ent. ii. 633. Indian Museum 
Notes I. 4. 312 ; II. i. 10. 

Classification. Order Orthoptera. Family Acridiida. 

Life history and description. ^-Tht following is a description of 
this insect' :«— 

Corpus pallide flavum. Antennae vix thorace longiores^ obscure 
coerulear, articulis 7, 9, ii, 13 et 15 apice flavis. Caput luteo 
maculatumf margine lineisque lateralibus abbreviatis cceruleis. Thorax 
sparsim luteo-maculatus, dorso lateribusque coeruleo-lineatis, lineis 
lateralibus arcuatis subinterruptiS| lobo postico basi immaculato, mar- 
gine cceruleo-maculato. Metathorax et scutellum omnino immaculata. 
Abdominis segmenta tria priora immaculata, reliqua macula utrinque 
lutea macula elongata 8upera» lineolis plurimis abbreviatis et flexuosis 
inferis^ punctis denique lineolisque dorsalibus coeruleis ornata. 
Pedes anteriores cceruleo-annulatii postici maculati. Elytra confertim 
nigro-coeruleo-punctata alar lacte rubrae, vel potius miniae, apice 
flavescentea hyalinae. 

Distribution.'-lidiS been reported from the North-Western Pro- 
vinces and from Oudh. 

Report 0/ attacks in cane fields.^^This insect was reported to 
attack sugarcane in company with the locust, ^dalus marmoratus, 
above described, by the Director of Land Records and Agriculture, 
North-Western Provinces and Oudh, where it is known under the 
same local names. 

Remedies. '^Tht remedies to be tried have already been described 
under jS. marmoratus. 

Summary Remarks.^^This forms all we at present know on the 
subject of insect pests of the sugarcane plant. That this is all that 
there is to be known, or that the above are the only insect pests 
against which the plant has to contend, will, I fear, not be found to 
be the case. It is a well known fact that the increase in the culti- 
vated area of any particular plant is followed by the increase in the 
number of its insect enemies. Forewarned is forearmed, and by 
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knowing what is at present known on the subject of these pests, 
the sugarcane cultivator will be in a position to minimise their 
attacks. 

In paragraph 4 of the Bengal Government Resolution appointing 
the Sugarcane Committee, it is stated that — 

" It may be profitable to the iitdigo planter of North Behar to take up the 
cultivation of sugarcane and the manufacture of Bugar, either by growing cane as 
a rotation in alternate years and keeping up the growth and manufacture of 
indigo or ...•••• " 

From the point of view of minimising the danger from inaect 
attacks, this suggestion is a most happy one. I have pointed out 
that the Chilo borer, and not improbably the Xyleborus and others as 
well| spend the cold weather in the refuse cane and tops, and that 
these should accordingly be carefully removed and burnt. However 
carefully this may be done grubs^ etc., in varying proportion, will be 
sure to escape, and thus be ready to start and spread the attack io 
the following season. If there is no crop the succeeding, sea son these 
grubs will perish, and thus the rotation of crops would prove the 
best of all remedies against insect pests. 

To sum up. In order to lessen the chance of insect attacks on a 
sugarcane crop, it is important to bear in mind the following : — 

(i) The greatest care should be taken in choosing the seed 
cane. The intending cultivator should find out exactly 
where it comes from and whether the crop from which it 
was taken suffered from any bad insect attacks in the 
previous year- 

(2) It will probably be found that the local canes are safer to 

plant out than imported better qualities. The latter may 
give a better return, but in their new environment will 
be likely to suffer much more severely from insect 
attacks. 

(3) After cutting the crop, every care should be taken to clear 

off the ground and burn all refuse cane, which, if insect 
pests are about, will certainly harbour their eggs, grubs 
or other stages of their metamorphosis. 



NoTB. — It may be remarked that a weevil (CoUoptera) by name Sphenophorus 
sacchari does great damage to sugarcane in the West Indies. It will not unlikely 
prove that thfc Curculionid family (ueevils) of beedes contains species injurious to 
our Indian cane. This point further investigation on the subject will enable us 
Io settle 
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4. ON A NEW GENUS OF TINEID MOTHS. 

By J. DURRANT. 

DASYSES, Drnt, gn. n. 
(Sao-u; s= shaggy ; o-i^s = a moth.) 

Ty^t^Cerostoma rugosellOf Stn. 

Aniennap, ^ (i); ? somewhat shorter; rather thick, simple. 
Maxillary palpi not developed. Labial palpi, median joint with a 
thick rough triangular tuft projecting forward on the underside, 
terminal joint erect. Head and face rough. Haustellum short. 
Thorax not tufted. Forewings with the costa evenly rounded, 
termen evenly rounded ; with strong tufts of raised scales. Neura* 
tion: 12 veins; 7 and 8 stalked, 7 to costa; other veins separate. 
/^iWwi«^5 (i), elongate ovate, tfeuration: 8 veins, all separate. 
Abdomen long; % with extruded ovipositor. Z^^y, hind tibiae with 
long hairs above, i smaller than % , 

Allied to Euplocamus^ Ltr. but differing in the simple antennae 
and in possessing raised scales on the forewings. 



1363(1) Dasy9es barbMus, Cbr. 

Morophaga (f) barbaia, Chr. Bull. Sve. Imp. Nat. Mosc. LVI, 
432-3. No. 132 (1882) <«: Sep, 195-6 (188 i)<«; Wlsm. Pr. Z. Soc. 
Lond. 1885. 883 (1886). 

Hah. : E. Siberia— Askold Id<»\ 

This species should be referred to the genus Dasyses. 



1363 (2) Dasyses rugoseUtis, Stn. 

Cerosioma rugosella, Sin, Tr. Ent. Soc. Lond. (n. s.) V. 113-4 
(1859) <W; Wkr. Cat. Ip. Ins. Bm. XXX. 1017. (»864)<«>; Moore, 
Pr. Z. Soc. Lond. 1867; 669<»^; Wlsm. Pr. Z. Soc. Lond. 1885. 883 
{1886) <*»; Swinh. and Cotes Cat. Moths Ind. 709, No 4839 (1889) ^w. 

Hab. : India -.Calcutta i-« ; Bombay («) IX <*^ ; Poona <*-«> X <*), 
XII<*>; Bekpur 25. VII. 1886 {Minchin), CEYLOH—Peradeniya. Larva 
in galleries in the fibrous stem of a dead Cycas circinalis. 
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5.— REMARKS ON INDIAN SCALE INSECTS (COCCIDiE), 
WITH DESCRIPTIONS OF NEW SPECIES. 

By E. Ernest Green, F.E.S., 

Government Entomologist, Ceylon. 

Part II. 

( With Plates XVIII, XIX and XX. ) 
The following notes are in continuation of my earlier contribu- 
tion on the subject, in Vol. V) No. i, of this Journal. Sixteen species, 
not included in my first list, are now enumerated, bringing up the 
total number of records to 53, a figure which must still bear but a 
very small proportion to the number of species occurring on the 
Indian continent. 

With several new collectors in the field, I anticipate the early 
publication of a third part of these notea. 

Aspldiotus (Targionia) glomeratuSf sp. nov. 

Female puparia crowded and adhering together in such a manner 
that it is difficult to isolate a single individual. Form irregularly 
circular, slightly convex. Colour smoky-brown or grayish-black. 
Pellicles large, shining, black; normally concealed beneath a covering 
of the fuliginous secretion. Ventral scale whitish, stout, entire. 
Diameter 2*50 mm. 

Male puparium similar to that of female, but much smaller and 
more oval. Long diameter i mm. 

Adult $ of normal oval form (pi. xviii, fig. i) ; cephalothorax 
evenly rounded, spiracles without parastigmatic glands, surrounded 
by a concentrically wrinkled area. Pygidium (fig. i, a) deltoid* 
Lobes six, prominent, well defined, with evenly rounded edges ; the 
thickened bases extending inwards (fig. i, ^.). Four claviform 
thickened processes ( paraphyse? ) extending inwards between the 
lobes, two on each side. Margin beyond the lobes strongly but 
irregularly serrate. Pectinate squames between the lobes. No 
circumgenital glands. A strong chitinous bar— interrupted in two 
places— extending across base of pygidium. Genital aperture anterior 
to anal. Numerous oval pores, with thickened chitinous rims, on 
both dorsal and ventral surfaces, connected with long filiform ducts. 
Length 1*50 to 175 mm. Breadth I'ao to 1*40 mm. 

Adult S not observed, 

H 
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Habitat: Beneath the sheathing bases of leaves of sugarcane 
{Saecharum officinale) in association with Aclerda japonica^ Newst, 
Collected by Dr. Geo. Watt (Reg. No. 11830-9). No locality given. 



LeeawkMn imbrieans, sp. nov. 

Adult 9 ( pi. xviii, fig. 2 ) very irregular in form owing to the 
crowded habit of the insects. When separate and examined under 
pressure, the form appears to be irregularly deltoid, the anterior 
extremity narrowest. Marginal area ilattish : median area irregu- 
larly convex. The derm is so densely chitinous that it is extremely 
difficult to make out the characters. Margin with a close series of 
pointed spines. I have been unable to detect any stigmatic clefts or 
stigmatic spines, unless three of the marginal spines grouped tc^ether 
at one point (fig. 2, a) represent the latter. 

Derm with moderately large polygonal or rounded cells on dorsum, 
and many conspicuous oval translucent cells on ventral surface, 
especially towards the dense median area. There are four remark- 
ably large depresised glandular patches on the dorsum, at about equal 
distances from each other : each patch (fig. 2, S) surrounded by a 
densely chitinous ring, within which is a mass of minute circular 
poses similar to those composing the circumgenital glands in the 
Diaspidina^, Anal scales (fig. 2, c) with outer edge convex, longer 
than base, which has a concave outline. Antenna (fig. 2, d) apparently 
7-jointed, with one or more incomplete joints in the 7th : ist shortest, 
7th longest : formula, 7, 3, 4, 5, 2, 6, r. Legs small and slender. Foot 
with 3 simple hair-like digitules, i on claw, 2 on tarsus. Length ol 
largest Example examined, 12 mm. Breadth, 11 mm. 

Habitat : On stem and branches of Ficus mysorensis ; Nilgiris 
(coll. Dr. Geo. Watt, No. 14675). Received also from Mr. L. de 
Nic^ville, who quotes, as follows, from his correspondent, Dr. 
Lefamann, of Mysore : , , . . " so far as I have been able to 
find out, it has only been found on a tree locally known as the 
' red cedar ' (probably trocar pus fraxinifolius) which is used as a 
shade for cofiee." 

A very distinct and interesting species : the comparatively great 
size (nearly half an inch in diameter) far exceeding that of any other 
known species. The marginal spines and glandular pits suggest 
affinity with L. tnirificum^ Mask. The function of these glandular 
patches is obscure. My specimens do not show any definite waxy or 
other secretion at these points. 
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EriochUon e€0ani, Mask. 

{Indian Museum Noies, Vol. II, No. i, p. 59, (1891 .) 
This species should be removed to the genus Ceroplastodes^ 
Cockerell. 



Aelerda JapaniC€h Newst. 

(Ent. Mo. Mag. April, 190X. ) 

Dr. Watt has sent me examples of this species, infesting sugar- 
cane, where it occurs beneath the sheathing' bases of the leaves, in 
company with Asp. glomeraius, as described above. 



IngliHa bivalvatdh sp, nov. 

Adult 9 (pi. XVIII, fig. 3,) oval : strongly convex above, the 
dorsal area rising steeply into a bicuspid median point. Dorsum com* 
pletely covered by two glassy shell-like plates meeting along the 
median longitudinal line. These plates are most delicately fluted in 
radial curves, the rays meeting at each cusp and are easily separable 
from the body of the insect. In dried specimens they usually become 
detached, when they resemble the valves of some minute mollusc. 
A fragmentary fringe of small glassy plates can often be distinguished 
at the posterior extremity. Colour of test very pale fulvous or brown- 
ish-yellow. Colour of insect brown. Antenna (fig. 3,11) small, the 
joints rather confused : six separate joints distinguishable : two 
basal joints short and broad, then a long stout joint, almost as long 
as all the others combined, with one (sometimes two) incomplete 
divisions : the three terminal joints small and short. Mentum mono- 
merous. Leg (fig. 3, 3) well developed : tarsus (exclusive of claw) 
f rds length of tibia : ungual digitules broadly dilated ; tarsals fine 
knobbed hairs. Anal aperture (fig 3, c) surrounded by dense chiti« 
nous skin : the anal scales widely divergent} triangular, outer edge 
longer than base, a small tooth-like process on inner edge near apex ; 
anal ring with 6 long stout hairs. Margin of body with a series of 
sharply-pointed conical spines alternating with an equal number of 
sessile bilocular pores : both spines and pores communicating, by 
delicate ducts, with a remarkable system of ramifying vessels (fig 
3i d) resembling the circulatory system in higher animals. Slight 
marginal indentations at the stigmatic regions, marked by slight by 

H 2 
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stouter spines. Test, 4 to 5*50 mm. long : 3 to 3*50 mm. broad. 
Insect 3*50 ti 5 mm. long : 2 50 to 3*25 mm. broad. 

Adult (J not observed. 

Male puparium (fig. 3, e) a remarkably ornamental object when 
perfect ; but the waxy laminae are very brittle and easily detached. 
Anterior extremity with a single fluted plate marked like the valve of 
a cockle shell. Median dorsal area occupied by an elongate plate 
with a prominent .central compressed cone surrounded by radiat- 
ing ribs. Posterior part covered by a large heart-shaped slightly 
concave plate, forming a valve for the exit of the imago, the apex 
pointed and cleft, witii a median conical prominence and radiating 
lines. The sides occupied by wing like laminae of striated wax, two 
on each side. The whitish radiating lines and bars give the scale the 
appearance of being ribbed or fluted : but the surface is in reality 
quite smooth and glassy^ the paler markings lying below this trans- 
parent surface. Length, 2 mm. 

Habitat: On twigs of Thespesia populnea (fig. 3,/) : Rames- 
waram Island, South India. 

This insect, in the form of the test, approaches /. /<?wi7w> Mask., 
but differs in the possession of well developed legs. 



Tacha/rAia. 

It has been customary, in describing species of the genus Tachar^ 
dia^ to speak of the "lac-tubes'', presuming these organs to be 
principally concerned in the secretion of the lac with which these 
insects invest themselves. I believe this to be a mistaken assumption. 
A study of the early stages of the insect shows that the lac is exuded 
from the general surface of the skin. It first appears, in the larva, 
in the form of separate plates on the dorsal surface of the several 
segments in the same manner as the waxy matter of Ceroplastes com- 
mences in isolated waxy plates, afterwards increasing in area and 
coalescing. No definite glands can be distinguished as responsible 
for the secretion, just as no definite glands can be shown to be re- 
sponsible for the dense waxy covering of Ceroplastes. In fact, these 
dorsal prominences, which may be more justly styled the stigmatic 
processes, are, with the caudal extremity, the only parts from which no 
lac is produced. Their extremities are provided with glands of the 
same nature as those appearing on the chitinous plates of the anal 
ring, the function of which appears\o be the secretion of waxy fila- 
ments insulating those parts, preventing the accretion of lac there 
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and ensuring the permanence of the three orifices in the wall of the 
test, namely, the two stigmatic orifices for respiratory, and the anal 
orifice for excretory and sexual purposes. 

The function of the remarkable dorsal spine still remains a mys- 
tery. There is apparently no analogous (nor homologous) organ in 
any other known coccid. It appears only in the adult stage, and 
might therefore be supposed to have some connection with the repro- 
ductive process. But Professor Cockerell has recently . recorded 
species of Tachardia in which this organ is absent It cannot 
therefore be an essential part. It is not a mere chitinous spine, 
but contains a duct connected with glandular bodies. 



Tachardia fid, sp. nov. 

Test of mature 9 subglobular in isolated examples (pi. xix, fig. 4, 
often with supplementary globules of .lac attached to the surface- 
Even where the insects are crowded together and the tests have 
become confluent, the original form can be roughly distinguished (fig. 
4, a.) Colour bright fulvous or castaneous. Apex pierced with the 
usual three apertures, the two stigmatic apertures closer together 
than their distance from the anal orifice : the ahal aperture the 
largest surrounded by a prominent rim : the stigmatic apertures small 
and slightly sunk, usually blocked by white pulverulent wax. The 
remains of the larval test occupy a position between the stigmatic 
orifices. Surface roughened with numerous nodules of lac. Imma- 
ture tests smaller, more oval and dorsally depressed. Early larval test 
oblong, with a more or less conspicuous median longitudinal rounded 
ridge. Diameter of a single isolated adult test averaging about 
3'5o mm. 

Test of <y (fig. 4, 6.) irregularly oblong oval, slightly constricted 
on each side in front of the posterior orifice, with a median longitudi- 
nal rounded ridge representing the larval test : a large oval aperture 
at posterior extremity which, during the pupal stage, is closed by an 
operculum of lac. Colour dark reddish brown. Length, x'6o mm. 

Adult 9 , after oviposition (figs. 4 c, d,) oblong oval : placed in an 
erect position, cephalic extremity downwards. Ventral area some- 
what concave. Dorsal area rounded. Before oviposition the insect 
must have been globular, filling the test. Mouth parts with pro- 
minent spatulate processes arising immediately below the mentum. 
Antenna (fig. 4, e) small and vestigial : composed of 4 (?) joints which 
are vaguely indicated by darker chitinous bands : 3 or 4 stout hairs 
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at apex. The parts become so distorted during gestation that their 
true nature may be easily misunderstood. The position of the 
spiracles^ for instance, is completely reversed. What was originally 
the anterior pair, finally assumes a position caudal of the true second 
pair and are placed dorsally. This change of position can be demon- 
strated by a study of the earlier stages, described below. It wil' 
be advisable therefore to speak of the dorsal and ventral spiracles, 
instead of the first and second pairs. Ventral spiracles small, close 
to rostrum. Dorsal spiracles large and conspicuous, situated at the 
base of the stigmatic processes (the so-called *' lac*tubes "), which 
are prominent but rather short and truncate : the truncate extremity 
with a circular chitinoas plate^ in the centre of which is a shallow 
cavity with lobular outline bearing numerous minute circular pores 
and some 5 or 6,larger pit-like depressions communicating with chitin* 
ous cylindrical ducts (fig. 4,/). Anal process (fig. 4,^). very pro* 
minent, the apex strongly chitinous and surrounded by spines and 
spiniform prominences. Anal ring com posed of four broad chitinous 
plates bearing 10 long stout hairs : the two ventral plates with two 
hairs each : the dorsal pair each with 3. Anal spine on a stout elong- 
ate fleshy tubercle : the spine dilated at base, and surrounded by 
some small chitinous points. Derm with some scattered catenulate 
groups of minute circular pores on the dorsal surface. Judging from 
the dried specimens, it is probable that both crimson and yellow 
forms occurj as is the case in the Ceylonese species T, albisf$ix» 
Length from 2*50 to 4 mm. 

Early adult female (fig. 4, A.) quite smaU and very different in 
form from the insect as it appears after gestation. It may be recog- 
nised as adult by the presence of the dorsal spine, which appears only 
in this final stage. The stigmatic processes and perforate plates are 
at first sessile, and the associated spiracles open dorso*' laterally. The 
body is trilobate, the lateral indentations marking the openings of 
the dorsal stigmata which are placed in a more forward position than 
in the fully grown insect. Viewed from the side (fig. 4, f.), the anal 
process projects dorso-posteriorly, whi le the dorsal spine is directed 
upwards and forwards. Round the base of the anal process are some 
irregular crowded groups of glands^ each group taking the form of a 
hollow sphere^ the walls of which are closely set with the orifices. 
In macerated specimens it is difficult to interpret the proper relation 
of these glands to the surrounding tissues ; but they correspond with 
an area of dense waxy matter which encircles the caudal extension in 
the living insect. 

Female of second stage (fig. 4,/.), oblong-oval : cephalic extremity 
narrow and demarked from the thorax by a slight lateral indentation 
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on each side, from which proceeds, a deep tubular invagrination con- 
taining the anterior spiracle, this area being covered dorsally by the 
glandular plates. The second pair of spiracles opens on the ventral 
surface. The subrostral processes appear as fleshy rounded papillae 
immediately below the mentum. There is no trace of the dorsal spine. 
The anal ring (fig. 4, k.) has 10 hairs each arising from a chitinous 
plate ; but there is a tendency for 8 of the plates to com^e in pairs, 
and, in some examplesi they actually coalesce. The antennae are very 
small and inconspicuous, even more vestigial than in the adult. 

Young larva (fig. 4, /.) elongate-oval: either crimson or yellow, 
the ^two forms occurring in about equal numbers. Antenna with 6 
joints : 3rd long and dilated at extremity : 6th very irregularly fusi- 
form : 5th with two very long whip-like hairs. Mouth-parts large 
and conspicuous. Legs well developed : tarsal digitules set one Behind 
the other (fig. 4, m.), a single hair-like ungual digitule. Anal ring 
with 6 hairs, each arising from a small circular plate. Spiracles small 
and inconspicuous : a perforate chitinous plate covering the anterior 
pair. 

Habitat : On the small terminal branches of Ficus religiosa and 
F. bengalensis; Monghyr. (coll. Dr. Geo. Watt, Register No- 
14916). 

This species is most closely related to the lac insect of commerce 
{Tachardia lacca^ Kerr.); differing from that species principally jn 
the much smaller, more globular, and more isolated tests of the adult 
female. The structural differences of the insect itself are more of 
degree than of quality. The stigmatic processes are shorter and more 
truncate than those of T. lacca^ and have fewer depressed spots on the 
extremity. The antennae are more develo ped : in T. lacca they are 
mere truncate tubercles, without trace of segmentation. .From 
T, mexicana it may be distinguished by the form of the test and con- 
tained insect, which is 6-lobed in that species. From other described 
species it is more easily separable. 



Genus M&iMphlebuSf Leach. 

The sub-family MonophlebinoB was defined by Signoret as contain- 
ing all those species having 11 -jointed antennae in the adult female. 
But at that time not a single adult female of any species of Monophle* 
bus proper appears to have been known to Signoret. Maskell has since 
described M. crawfofdiy with g-jointed antennae, and M. fuseus 
which has only 7 joints. Signoret himself described what he supposed 



too Indian Museum NoUs. [ Vol, V* 



to be an immature female of M. leachii^ with 7-jointed antenna: 
but, as suggested by Maskell, this may very possibly have really been 
an adult. It is evident that the characters of the female Monophlebus 
have been taken too much on trust. No female Monophlebus has as 
yet been described having more than 9 joints in the antennae. I am 
now able tdK describe the females of two new species, in which the 
sexually adult insects have 8-jointed antennae. They were both 
found by Mr. E. P. Stebbing, Entomologist to the Imperial School of 
Forestry, Dehra Dun, North- Western Provinces. I have much plea- 
sure in naming one of them after its discoverer. 



Mimophlebus Stebbtngi, sp. nov. 

Adult ? (pi. XX, fig. 5) robust. Margin somewhat flattened and 
forming a distinct lateral keel. Median dorsal area tumescent : divi- 
sions of segments well defined. Colour, slaty-gray, thickly dusted 
with white mealy powder. Legs and antennae black. Margin with 
irregular fringe of longish black hairs : the whole ventral surface 
covered with a sbort pubescence, denser on the margins and inter- 
segmental regions. Both dorsum and ventral surface with numerous 
circular poreS| some with single, some with double orifice (fig. 5, a), 
the orifices guarded by small raised points. Antenna (fig. 5, 6,) with 
8 joints : first seven subequal in length, 3rd sometimes longer : 8th 
longer than previous two together: all the joints with many blackish 
hairs. Legs stout, spiny : tarsus shorty scarcely half the length of 
the tibia : claw long and stout, with a pair of simple hair-like digi- 
tules. Anal aperture on dorsum, at some distance from extremity, 
surrounded by a group of stout hairs. Length of early adult female 
(taken in coitd with the male), 8*50 mm. Breadth, 4*50 mm. Older 
examples attain a considerably larger size. The largest I have 
examined measures 13 mm. by 8*50 mm., and it is possible that 
others may exceed these dimensions. 

Adult <y (fig. 5, c) dull red: notal and sternal plates black : 
the whole body dusted with mealy powder, giving it a pruinose 
appearance : a lunate pale patch in the centre of mesonotum and a 
pale space between the mesonotal plates and the scutellum. Legs 
and antennae black: wings fuscous, corrugated, with two white 
creases, one on each side of the discal nervure. Halteres with 5 
stout hooked bristles at extremity. Antenna lo-jointed : 3rd to gth 
each with three nodes, loth with four nodes : each node with a whorl 
of long hairs* Eyes large, compound : a single ocellus on the dorsal 
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surface at inner margin of each eye (fig. 5, rf). Abdomen with 3 
elongate fleshy hairy processes on each side : the first shortest, 
the third longest Genital sheath not projecting beyond the posterior 
margin of abdomen : penis usually partially everted, densely clothed 
with short reversed hairs. Length : 5 mm. Expanse : ii'5o mm. 

Habitat: On stems and branches of the "Sal" tree {Shorea 
robusia). It is said to be a pest of some consequence, sLs it ** weakens 
leading shoots of young saplings and the smaller branches of older 
trees, tending to check the spring growth of the tree". It makes its 
appearance about the end of January. 

M, siebbingi may be distinguished from M. crawfordi by the 
three nodes on the antennal joint$ in the male, 2 nodes only being 
present in the same parts of if/, crawfordi. 

It is possible that the present insect may be eventually proved 
to be identical with M. fabricii^ Westw., from Sumatra : but the 
description of that species is so meagre and inadequate that, taking 
into consideration also the difference in locality, I hesitate to accept 
that description. 



MomypiMebus dalbergice, sp. nov. 

Adult (J considerably larger than Af. siebbingi. Abdomen with 
4 elongate fleshy appendages on each side (fig. 6). Halteres with 
10 stout hooked bristles (fig. 6, a). Colour and form otherwise 
similar to M, stebbingi. Length, exclusive of appendages, 7 mm. 
Expanse : 17 mm. 

Adult ? differs only from AT. j/^W/«^/ in the denser and stronger 
pubescence on the under surface. Size of early adult, 8*50 x 
4*75 mm. Fully grown examples would probably double these dimen- 
sions. 

Habitat : On Dalbergia sissoo : Sutlej Valley, Punjab, India. 

Differs from Af saundersi, Westw. in its larger size (the <f of 
Saundersi has an expanse of 14 to 15 mm, only, and a length of 
4 to 5 mm.) : and in the absence of the small tubercle on each side at 
the base of the penis— (See " Essai sur les cochenilles", PI. xix, fig. 3), 

Other new records for India, since the publication of my last 
paper, are : — 

From Mr. H. W. Peal— 

Aspidiotus irilobitiformiSi Green : on unidentified plant, Calcutta. 
This species infests cultivated Mango plants in Mauritius. The 
present examples are extensively parasitized, so there is little fear of 
the insect becoming a pest in India. 
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Aspidiotus iatanise, Sign, on unidentified plant, Calcutta. This 
is the insect wrongly determined as A, cydonise^ in ''Coccids of 
Ceylon," Part !• (See also Journ. Bomb. Nat. Hist. Soc, Vol. XIII, 
No. I.) 

Parlaioria zizyphi^ Lucas, on Citrus plants, Ballygunge^ 
Calcutta. 

Dactylopius citriy Risso. on Erythrina^ Calcutta. 

It is probable that the earlier records of D. adonidum are really 
referable to the present species. 

Mr. Stebbing has sent me examples of Fiorinia thew^ Green, 
infesting Olive plants, from the Sutlej Valley, N.-W. Himalayas. 

Dactylopius sacchart, Cockerell, has been received from Mr. I* 
Burkill, affecting sugarcane from Poona. The insects were crowded 
beneath the sheathing leaves, just above the nodes of the plant* 
This species was originally described by Prof. Cockerell from Tri- 
nidad. Maskell identified the same insect from specimens collected 
in Mauritius. It differs from Ripersia saccharic Green {Indian 
Museum Notes, vol. V, No. 2), in the presence of 7 joints in the 
antennse : in its smaller size : and in the simple anal ring. 

Eriococeus paradoxus^ var. indica, Mask. {Indian Museum 
Notes, vol. IV, No. 4), was accidentally omitted from my earlier 
list of Indian Coccidas, 

Cerococcus ficoides^ Green. Collected by Dr. George Watt on 
Tea-plants in the Duars. Was described and figured in "The 
Entomologist's Monthly Magazine," October 1900. 

Chionaspis decurvata, Green, is described in another part of the 
present number. 

The total additions to my first list will therefore be as follows :<» 

DlASPIDINA— 

Aspidiotus glomeratus, Green . 

„ trilobittformis, Green. 

„ lataniae, Sign. 

Parlatoria zistyphi, Lucas. 
Chionaspis decurvata, Green. 

LECANlINiE — 

Lecanium imiricans, Green. 
Inglista bivalvata, Green. 
Aclerda japonica, Newst. 

ASTEROLECANUNiB — 

Cerococcus ficoides, Green, 
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DACTYLOPlINiE— 

Dactylopius citri^ Risso. 

y, saccharic Ckll. 

Ripersia saccharic Green. 
Eriococcus paradoxus^ van indica^ Mask. 

TACHARDlINiE— 

T achat dia fid ^ Green. 

MONOPHLEBlNiC— 

Monophlebus stedbingi, Green. 
I, dalbergias^ Green. 

NOTES ON INSECT PESTS FROM THE ENTOMO- 
LOGICAL SECTION, INDIAN MUSEUM. 



I.— INSECT PESTS OF FOREST TREES. • 

On Shorea robusttx, Gaertn. iNatural Order IHpteroQarpece^ 

The Sal tree. 

r 

On Melicteres Isaraf L. Natural Order Sterculiacece. 

On other trees and plants not specified. 

I. Monophlebus sp. Sub-family Monophlebins^. Family Coccidse. 
Sub-order Homoptera. Order Hemiptera, 

In June, igoOf Mr. F. Gleadow, Deputy Director, Imperial Forest 
School, Dehra Dun, sent some coccids which do much damage to the 
twigs and leaves of the Sal tree [Shorea robusta^ Gaertn., Natural 
Order Dipterocarpese)^ and were also found on Helicieres Isora^ L. 
Natural Order Siercuiiaeeoff and other trees and plants in the Dehra 
Dun district from January onwards. Mr. Gleadow notes that the 
insect is of two colours, one orange, the other brown. 

The insects were forwarded to Mr. E. Ernest Green, Government 
Entomologist, Ceylon, who noted that they are immature examples 
of a coccid of the sub-family Monophlebinse^ but that it is impossible 
to determine either genus or species without adult material. '* The 
mature female will probably be a comparatively large insect, possibly 
as much as half an inch in length, and should be looked for on the 
branches and trunks of the trees.'' 

On Boswellia serratOf Roxb. Natural Order BuraercMece. 

I. Dasyses rugosellus^ Stn. Family Tineidss. Sub-order i^ha^ 
Isenw, Order Lepidoptera. Plate XV, fig. 3, % imago enlarged. 

In '^ Indian Museum Notes," vol. iii, n. 5, pp. 46, 47 (1896), 
it b recorded that a moth was reared in the Museum from the wood 
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of Boswellta serrata^ Roxb., vernacular name '* Salai ", growing in 
the North-Western Provinces. On 7th March, 1893, the moth was 
sent to Lord Walsingham for identification, and he stated that he 
considered it to be congeneric with Hapsifera rugasella, n. sp. 
On 25th March, 1901, Mr, John Hartley Durrant returned the moth 
to the Indian Museum, noting that it is Dasyses rugosellus^ Stn., % 
and that he has received specimens of it bred from Cycas ciretndlis, 
Linn.^ Natural Order Cycadacece, in Ceylon. Mr. Durrant's original 
description of the genus Dasytes^ and the synonymy of the two 
species he places in it is given on paige g2 ante, Mr. E. E. Green 
notes that his '' acquaintance with the insect is due to its destruction 
of a museum [in Ceylon] specimen of the trunk of C^r^j «V««fl;/i>, 
Linnaeus. The larvae drove their galleries into the soft core of the 
stem. They were in thousands, and eventually reduced the stem to a 
mass of decayed fibre. They had no particular season, but worked on 
until they had consumed the entire trunk." A process-block of the 
moth is given on p. 47 1. c, but as it is not very clear it has been re- 
produced on plale XV, fig. 3, and shows a female twice enlarged. 

On Cedrela HxnM, Roxb. Natural Order Meli€tce(e. The 

Toon tree. 

1. Hypsipyla robust a y Moore. Family Pyralidx. Sub-order 
Phalasnae. Order Lepidoptera. 

In June, 1901, Mr. A. W. Fremantle, Manager, Patahi Indigo 
Concern, Chakia, Champaran, Bengal, forwarded some larvae which 
he reported to be doing great damage to an avenue of young toon trees 
he had planted in his garden. On rearing them they proved to be 
HyP^ipyla robusta, Moore, which is recorded by Sir George Hamp- 
son to be found at Dharmsala and Simla in the Western and in 
Sikkim in the Eastern Himalayas, in Dehra Dun, Roorkee, the 
Western Duars, Madras, and in Ceylon. 

In August, 1901, 1 visited Patahi, and found this insect in large 
numbers, both larvae and pupae, in Mr. Fremantle's young toon trees, 
which are from 8 to 15 feet high. The larva is a borer, and is found 
in the young shoots and petioles of the leaves. The young larva 
starts from near the top of a shoot and burrows a tunnel downwards 
towards the trunk of the tree, leaving only the bark. The shoot dies 
oft almost at once, becoming rotten at the top and breaking off. At 
intervals the larva bores a hole through the shoot to the outside ; 
through this hole the frass is ejected and accumulates in a large lump 
on the outside, held together by the transparent gelatinous white 
luice of the tree, these lumps of coagulated sap being found also in 
the bores made by the caterpillar. Below the point of injury to the 
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bored shoot numerous fresh shoots sprout out. The effect on the tree 
is that it remains short and stunted, it becomes bushy instead of 
growing up into a tall straight tree. 

The larva till about half-grown is ferruginous, afterwards turning 
to a pretty pale blue colour. When full-grown it is an inch in lengthy 
stout^ cylindrical, rather broader in the middle than at either end. 
The usual three thoracic pairs of legs, four pairs or abdominal or 
pro-legs on the 7th — nth segments, and anal claspers. The head is 
dark ferruginous, sprinkled with short sparse bristles ; the second 
segment bears dorsally a large black plate ; the other segments 
have two rows of small round shining deep black spots on each side 
(no dorsal row) ; the anterior row consists of three equi-distant 
spots; the posterior row has a single spot only, placed behind and a 
little posterior to the anterior spot of the other row ; the under- 
surface and legs are blue like the rest of the body ; some of the black 
spots bear each a rather long bristle. The larva is very active when 
removed from its tunnel in a shoot^ and spins a large quantity of 
thick very sticky silk in the breeding cage. The pupa is formed in- 
side the tunnelled shoots within a very thick and dense cocoon of 
white silk. It is '6 to '7 of an inch in length, smooth, shining,- brown, 
the head rounded, the dorsal area straight, the abdominal segments 
ending in a sharp point. The chrysalis stage is about a fortnight. 

References to this moth* will be found in ''Indian Museum 
Notes," vol. i, pp. 35, 36, pi. iii, figs. 3 tf, moth ; 3 i, pupa ; 3 r, larva 
in a toon shoot (i88g)} where it is recorded to damage toon trees 
in Ceylon, the larvae being described as *' white with black and yellow 
spots "; Mr. E. Ernest Green writes to me that the larvae he has bred 
in Ceylon are *'of a dull purplish colour;'' from Alipur in the Western 
Duars destroying mahogany trees; from Nilambur, Madras, attacking 
mahogany trees ; and from Dehra Dun, attacking toon trees. On 
pages 65, 66 of the same volume it is again reported to injure maho- 
gany in the Duars. In Vol. ii, p. 16 (1891) it was recorded as damaging 
toon trees in Dehra Dun ; and is again referred to on page 16^^ 
n. 141 of the same volume. Lastly in vol. iii, n. 5, p. 66 (1896) it 
is recorded that a mass of matted silk containing numerous cocoons 
of this moth was received from Roorkee in the Punjab, where every 
toon tree in the station was covered with the web from base to ton 
The habits of this moth evidently differ in different places. Where 
the trees affected are few in number, and short so that they can 
be easily reached, it would suffice to destroy this insect to cut off and 
burn every affected twig and thus prevent the pest from increasing in 

• Where it is referred to under the generic name Magiria, which if a svnanvm 
flHypsipyla. jnonjrm 
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numbers. Where the trees are large and numerous this remedy 
would obviously be ineffectual. 

On Aeeu^a CateehUy Willd. Natural order ZeffuminoscB. 

I. Sinoxylon erassum^ Lesne. Family Bosiryehidx. Order Coleop^ 
tera. Plate viii, figs. 2, 2a, dorsal and lateral views. 

In July, iQoo, Mr, J. W. Oliver, Director of the Imperial Forest 

School, Dehra Dun, sent a wood-boring beetle, found by Mr. F. 

Gleadow, Deputy Director, Imperial Forest School, on Acacia 

Catechu, Willd., Natural Order Leguminosae, vernacular name 

" Khair." The specimens were sent to Mr. P. Lesne of the Natural 
History Museum, Paris, who pronounced them to be Sinoxylon cras^ 

sum^ Lesne, Family Bostrychidxy and who thus described the species 

in Ann. Soc. Ent. Belg., vol. xH, p. 21, n. 12 (1897):— 

" Sinoxylum erassum, n. sp. (S. captura, Gu6rin, m^dit.) Oblongum, latum 
parallelam, portice leviter dilatatum, omnino brunneum, sat nitidum, antennis 
tarsisque nifis. Dentes frontales bene distinct! vel indistinct!. Elytra fortiter 
punctata portice striata ; interstitiis alteris costalis, in margfine superiore declivita- 
tis posterioris (^ibbosis ; sulculo margfinalt elytronim usque ad apicem asqualiter 
perducto ; spinis subsaturalibus contiguis, compressis, in sutura insertis.--Long 
7— 8J mill." 

•* Province de Bombay : Bel^aum, en avril, k la lumiftre (Andrewes) et Canara 
(T. R. D. Bell) ; Birmanie (G. Q. Corbett)." 

*'Cctte espece, voisine du 5". capillatum, Lesne (Ann. Fr. 1895, p. 175), est r^ 
pandue dans les deux pdninsules sud— orientales de TAsie ; on la trouve aussi 
aux lies Philippines." 

This beetle is probably the one referred to in " Indian Museum 
Notes, vol. V, n. 2, p. .S3 figoo) as burrowing into " Khair" (Acacia 
catechu) trees in the Thana district of Bombay by Mr. G. M. Ryani 
Deputy Conservator of Forests, Western Circle. It is noted (I. c.) as 
attacking " Sal " {Shorea robusta), Terminalia belerica^ the g^ava 
{Psidium Guyava), and other trees in different parts of India, 

The figures show dorsal and lateral views of the beetle twice 
natural size. 

On TermlnaUa CatappOf Linnaeus. Natural Order Com* 
bretacem* The country almond tree or " desi badam." 

Sub-order Phalxnxy Order Lefndoptera. 

The insects noted below, all of which are moths, were found during 
the rainy season in Calcutta feeding in the larval state on the leaves 
of Terminalia Catappa, Linnaeus, of the Natural Order Combretacex. 
It is a large and highly ornamental tree, reaching a height of eighty 
feet, and is planted throughout India, Ceylon, Burma, and many 
tropical countries. It is known in Calcutta as the '' desi badam '' or 
•* country almond ." 
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1. Trypanophora semihyalina^ Kollar. Family Zygaenidm. PL x, 
figs, 411 and 4*, larvae at two stages x 4; 4c, cocoon with the 
anterior half of the pupa after the moth has emerged projecting 
therefrom x 2 ; 4, female moth X 2. 

This moth has been recorded from Hong-Kong in China, Burma, 
Sikkim, Calcutta, and the Western Himalayas. 

2. Parasa lepida^ Cramer. Family Limacodidse. 

This moth occurs throughout India and in Ceylon, also in Java, 
Both sexes of the moth and its larva are figured in '^ Indian Museum 
Notes, vol. ill, n. 4, p. 13 (i8q6). The larva is recorded as defoliat- 
ing tea and coffee bushes in Ceylon, mulberry trees in Calcutta, also 
found on the *' Ashphal " tree [Nephelium Longana, Camb., Natural 
Order Sapindacece) in Calcutta. 

3. Trabala vishnu, Lefebre. Family Lasiocampidae. 

Found in China, all over India, Ceylon, and Burma, also in Java. 
The larva is recorded in /Mndian Museum Notes, vol. iv, p. 136 
(1895), as eating the leaves of the castor-oil plant [Ricinus commu" 
nisi Linn. Natural Order Euphortiaceai) ; and in vol. v, p. 33 (1900) 
as destructive to the sal tree (Shorea robusta, Gcertn. Natural Order 
Dipterocarpeap), The male moth is figured on plate xi, fig. a, the 
female fig. 2a, the larva fig. 2b , the cocoon fig. 2e> The larva is sub- 
ject to the attack of a dipterous parasite, as recorded in ** Indian 
Museum Notes," vol, iv, p. 136 (1899), the Crossocosmia sericareae of 
Rondani. It is figured on plate xvi, fig. 2, and its pupa fig. 2a. The 
larvae now bred were found to be parasitized by two hymenopterons, 
which have been identified by Colonel C. T. Bingham as Mirerodus 
tuierculatus, Cameron, and Microdus fumipennis^ Cameron, the 
latter Ichneumon-fly is figured on plate vii, fig. i, twice enlarged. 
if. tuberculatus appear to differ from the latter only in having the 
abdomen entirely yellow. 

4* Antherasa paphia^ Linnaeus. Family Saturniidae. 
The '^Tussur Moth" is found in China, throughout India and 
Ceylon." References to it under its synonymic name Antherasa 
mylitta^ Drury, will be found in " Indian Museum Notes,'* vol. i, pp. 
157—162, pi. X, male^ female^ cocoon^ and larva and n. 4, p. 211, 
where a tachinid parasite is mentioned as attacking the larva (1899), 
vol. li, n. 2| pp. 77, 79, 80 and 86 (1891), vol. iii, n. i, p. 16, 27, n. 5, 
p. 9, where the tachinid fly is named Crossocosmia sericariae^ Rond., 
again referred to on p. 42 (1896). The caterpillar is not uncommon 
on the country-almond tree, but no parasites have been reared from 
them. 
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5. Dasyehira mendosa, Hubner. Family Lymantriidx. 

This moth occurs throughout India^ Ceylon and Burma; in Java and 
Australia. In ''Indian Museum Notes/' vol, ii^ n. i^ p. 43 (1891)} this 
species under the synonymic generic name Olene, was recorded to 
feed on the leaves of tea bushes in Darjiling. It is referred to again 
in n. 6, p. 159, n. 113. In vol. iii, n. 4, p. 21 (1896)) the moth is 
again mentioned as destroying tea in Darjiling, and on page 22 a 
woodcut \s given of a female moth and a caterpillar. The larva was 
parasitized by a fly, Tricholy^a bombycis^ Beeher, Family Tachinidss 
This fly is figured in ''Indian Museum Notes/' vol, i, pi. v, fig. i 
(1889), and is also noted in vol. iii, n, 5, p. 11, n. 3 (1896) as being 
parasitic on Olene mendosa. Another parasite, Masicera subnigra^ 
Vander Wulp, of the Muscidas^ is described as affecting Olene^ 
mendosa^ and is figured and described in vol. iii, n. 5, p. 14, n. 7, 
pl» h fig* 5 (1896). Lastly in n. 5, p. 4a, the two parasites Masicera 
subnigra and Tricholyga bombycis are cited as being found in the 
larva of Olene mendosa. The former fly is again referred to in vol; 
iv, n. 4, p. 119, n. X (1899). 

6. Euproctis scintillans^ Walker. Family Lymantriidae. 

The moth is found throughout India and Ceylon^ in Burma and 
the Andaman Isles. The same insect is referred to on page 135 as 
affecting the castor-oil plant, Ricinus communis, Linn. 

7. Lymaniria ampla. Walker, Family LymantriidXi plate xi, 
figs. 3 3, larva ; 3 c, pupa shell ; j, male moth ; 3 a, female moth, all 
X ij. This moth occurs throughout India, Ceylon, and Burma. The 
larva, pupa, and male and female moths are figured in *' Indian 
Museum Notes,'' vol. iii, n. 6, p. 14 (1896), from specimens found 
feeding on the leaves of the Pipal tree [Ficus religiosa^ Linn., 
Natural Order Urticacex), These larvae were parasitized by a dipte- 
rous insect which has not been identified. 

8. Leucoma {Kanchia) subvitrea. Walker, Family Lymantriidae. 
Plate xi, figs. 4 a, larva x 3; 4 ^ \ pupa x 2 \ 4^ female moth x 2. 

This moth is found in Hongkong, Bengal, the Nilgiri Hills 
and Ceylon. 

9. Plotheia celtis, Moore, Fsimily Noctuidse. Plate xii, figs, loa, 
larva ; lot, the lower half of the inside of the cocoon showing the 
ventral side of the pupa ; 10 b, showing the upper half of the cocoon^ 
the outside thickly studded with pellets of the frass of the larva ; 
10, the female moth all x 2. 

This moth is recorded from the Naga Hills, India generally and 
Ceylon. 
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10. Rwseliafola^ Swinhoe. Sub-family Notinm. Famify Arctiidse. 
Plate X, figs. I, 8 imago x a; m, larva front and lateral views 
X ij; idf cocoon X ij; ic^ pupa x ij. 

Prtf«i?(?a /(,/4, Swinhoe, Trans. Ent. Soc. Lond., 1890, p. 195, n. 178, pi. vi, 
ng. ^f female s id., Hampson, Fauna British India, moths, vol. i, p. 402 (1802). 
vol. ill, p. 106 (1895). t- V -f /. 

Raseliafola, Hampson, Cat. Lcp. Phalama B. M., vol. il, p. 52, n. 105, pi. xix^ 
fig. 24, male (1900). 

Hitherto recorded from Ceylon (Colombo), and Burma (Thyetmyo). 
Mr. G. C. Dudgeon, to whom the moths were sent for identification 
asks, ^' If the larva carries the shed skins of the heads of its former 
moths upon a tuft of hair attached to the first somite as does its 
congener of the same section of the genus, R. Itgni/era, Walker, vide 
my description published by Sir George Hampson under the synony- 
mic name of the species, Cyphotopsyche ustipennis, Hampson, in 
Trans. Ent. Soc. Lond., 1895, P- 297 ?" From some larvae of this 
species preserved in spirit in the Museum it is evident that /?. fola 
when a larva does carry its shed head-cases in the manner described 
by Mr. Dudgeon. 

Since the note above was written a few caterpillars of this species 
have been found after much searching on a country almond tree in 
the neighbourhood of Calcutta. The larvae were almost full grown 
when founds all turning to pupae in two days. In appearance they 
are extremely remarkable, being exactly like a lump of very fine 
and fluffy cotton wool. They are very conspicuous on the dark green 
glossy leaves of the tree, but appear to feed only on the lower side 
of the large leaves, and only eating the tender ones. The body of a 
larva when full grown is 75 of an inch, but if the long white fluffy 
hairs are taken into measurement they are a full inch or a little more 
in length. The segments of the body are entirely hidden by the 
thick snow-white down with which they are clothed, this down 
radiating in all directions. It is thicker and longer anteriorly than 
posteriorly. In one young example with four cast heads the general 
coloration is pale ochreous instead of snow-white. The head is dark 
brown. The most interesting feature in the larva is the carrying in a 
graduated series, the smallest at the top, the shed horny cases of its 
head thrown off at successive moults. These head-cases are piled 
up one above the other al right angles to the axis of the body^ and 
are pale ochreous in colour, the only touch of colour the larva shows. 
These head-cases are supported in position by being mixed with the 
matted hairs of the second segment. The larva has the usual three 
pairs of true or thoracic legs, three pairs only of pro or abdominal 
]e^ (the usual anterior pair being wanting) and the usual pair of 
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anal claspers. The larva spins an extremely irregularly shaped 
triangular cocooni its long base resting on the leaf, the apex being 
capped with a bunch of the white fluff with which the larva's body 
is covered , the rest of the cocoon is made up of chips of the brown 
bark of the veins of the leaves fastened together with silk. The 
cocoon is made on the underside of the leaf, generally on the mid- 
rib and is very inconspicuous^ looking like an excrescence of the rib. 
It measures -7 of an inch in length| by '4 in height. The pupa is 
*4 in lengthy dark brown in colour, the abdominal segments well 
marked^ cylindrical in shape generally, but slightly tapering from 
anteriorly backwards ; the head is rounded, the dorsum straight, the 
anal segment abruptly pointed. 

In Miscellaneous Publication, No, 405, of the Department of 
Agriculture, Sydney^ New South Wales (1900), on plate opposite 
page 9, fig. I, the larira of Nola metallopa^ Walker, is figured by 
Mr. Walter W. Froggatt. He notes : *' On the summit of the head 
rises a regular pyramid, apparently formed of the successive moulted 
skins of the head, which, becoming attached to the hairs upon either 
side, are not cast off with the rest of the skin, but remain one above 
the other like an ornamental headdress.^' This very extraordinary 
characteristic of the larvae of the Nolinse is probably found through- 
out the sub-family. 

On Tern^incMahelwica, Roxb. Natural Order Conibre- 

tiiceoB. 

I. Baridius sp. Family Curculionidae . Order Coleopiera. 

In June, 1900, Mr. F. Gleadow, Deputy Director, Imperial Forest 
School, Dehra Dun, sent the Indian Museum, Calcutta, some small 
black beetles of the family Curculionidsf, found inside the ripe fruits 
of Terminalia belerica^ Roxb., Natural Order Combretacem. These 
were sent to Mr. Desbrochers des Loges for identification, who 
writes under date 17th April, 1901, that they belong to the genus 
Baridius of Schonherr, and are probably new to science. Another 
beetle of the genus Sinoxylon^ Family Bostrychidae^ is recorded in 
"Indian Museum Notes,'' vol. iii, n. 3, p. 123 (1896), to tunnel into 
the wood of Terminalia beleriea. The beetle is shown in a process 
block at the top of the page. 

On IHo8pyro8 meUmoxyUmf Roxb. Natural Order 

JEbenacecB 

In <' Indian Museum Notes," vol. v, n. a, pp. 36, 37 (1900), 
appears a description by Mr. G. B. Buckton of Psylla obsoleta^ n. 
9p., which was found to attaclc the leaves of the young plants of 
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Diospyros melanoxylon^ Roxb., Natural Order Ebenaceaf^ in the 
Shahapur taluka of the South Thana Forest Divisioni Bombay 
Presidency. On plate v, figs. lo and ii, the perfect female insect 
front and side viewS| fig. I2| a leg, fig. 131 an antenna, figs. 14 and 15, 
the gall| all much enlarged, are shown. 

In January, 1901, Mr. Walter W. Froggat, Government Ento« 
inologisti New South Wales, wrote to the Museum, asking for speci- 
mens of P. obsoleta^ as he was much interested in the family Psyh 
litbff of the order Homoptera. In May, 1901, specimens of P. 
oisoleta, together with the galls, were sent to hinu In his reply 
dated 20th June, 1901, he notes : — 

'* I am sending a note [printed below in full] on the classification of the 
insect. It does not belong to the genus Psylla, or even to the sub-family. The 
remarkable point about the insect is the aborted hind pair of wings, in all the 
species of Psyllida the hind wings are as well developed as the fore wings, and 
are even used by some writers in defining species. Were the insects you sent 
taken out of the galls or allowed to emerge after a full course of development? 
[ I am sorry I cannot answer this question, as the specimens were sent to the 
Museum before I joined it as Entomologist. — Ed. ] If they were taken out of the 
galls before they were quite ready, the wing s would very likely remain aborted or 
imperfect ; in the specimens you send they consist of small wrinkled flaps that 
could be the unfolded wings.*' 

The note referred to above is given in full below :-^ 



NOTE ON MR. G. B. BUCKTON'S DESCRIPTION 

OP 

"A NEW SPECIES OF PSYLLA DESTRUCTIVE TO FOREST TREES." 

Indian Museum Notes, Vol. v, No. 2, p. J5, pi v, figs. 10— is 

(jgoo). 

In this very brief description of a new Psylla^ the author gives 
none of the generic or specific characters that would give one any 
idea where to place the insect, if it were not for the drawing of the 
wings on plate v. He says " wings veined as in ordinary Psyllidm^** 
and then calls the species Psylla obsoleta. Now this family of the 
Homoptera is subdivided into several very characteristic sub-families 
based on the different forms of wing neuration; in the sub'family, 
Psyllinm, containing the genus Psylla, the stalk of the cubitus is 
shorter than the stalk of the subcosta, in the sub -family Aphalarinm 
the stalk of the cubitus is as long or longer than the stalk of the sub- 
costa, while in the sub-family TrioMtnae the stalk of the cubitus is 
wanting. 

I a 
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An examination of Mr. Buckton's specimens and drawing show 
clearly that P. obsoleta must belong to the Triozinse^ and from the 
form of head and general structure I should place it in the genus 
Trioaa, but the aborted hind wings (if constant) might justify creat- 
ing a new genus for its reception. 

With one exception all the Australian gall-making Psyllitbe be- 
long to the Triosinsff but I have never found any species without 
well developed hind wings, when they have emerged from the galls 
of their own accord. 

Walter W. Froggatt, 

Government Entomologist, 

Department Agriculture , N, 51 W, 



On TeeUma grandis, Linn. Natural Order VerbenaeecB. The 

Teak tree. 

1, Pyrausta macharalis^ Walker. Family Pyralidss. Sub-order 
Phalaenm. Order Lepidoptera. 

Plate XIV ^ figs, 6 and 6a., imago x 2, 6A, larva x 2, 6c., larva 
dorsal view of two segments^ greatly enlarged \ 6d^ larva full fed in 
cocoon before turning to pupa ; 6 e^ pupa^ ventral view x 2. 

In September, igoo, caterpillars were found attacking teak trees 
in Calcutta. They were reared in the Museum, and proved to be 
Pyrausta machasralis, Walker, Family Pyralidae of the Moths. The 
well-known teak pest Paliga damastesalis^ Walker, is according to 
Sir George Hampson (The Fauna of British India, Moths, vol. iv, 
p- 43^1 n. 523I (1896), a synonym of this species, and is referred to 
as Palyga [sic] damastesalis in " Indian Museum Notes," vol. iii, 
n 5. page 65 (1896), as Paliga (Scopula) damastesalis in vol. iii, 
n. 2, page 94, with a process block of the larvae, pupa and imago ; in 
vol. iii, n. 3, page iii ; and vol. v, pp. 32, n. 3 and 52, n. i (1900), as 
doing damage to the same tree in various parts of India. 

Mr. W. M. Green, the Deputy Conservator of Forests, Kurseong 
Division, Bengal, in letter No. 401 G., dated 12th February, 1901 
reports that this insect has been doing much damage to the teak 
trees in the Bamonpokri forest of the Kurseong division nearPunka- 
bari. 

2. Hyhloeapuira^ Cramer. Family Noctuidse. Sub-order Pha- 
Imnm. Order Lepidoptera* 

In October, 1900, caterpillars found feeding on the leaves of the 
teak tree in Calcutta were reared in the Museum. They proved to 
be thp well-known teak pest, Hyblxa fuera^ Cramer, Family 
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Noctuidx of the moths, a process block of the larva, pupa and 
imago of which are given in ^' Indian Museum Notes/' vol. iii, page 
93 (1896). See also vol. iii, n. 3, page iii (1896), and vol. v, n. i, 
p. 32 (1900). 

Some bugs were found to be attacking the caterpillars of Hyblma 
puera^ Cramer. They have been identified as Canthecona furcellata, 
Wolff. Sub-family Asopincs^ Family Pentatomidss^ Order Hemiptera 
by Mr. W. L. Distant, and one of them has been figured on plate 
xvi, fig, 5. 



On QmeUna arbareih Linn. Natural Order VerbefMcecB. The 

Kumbh^r or Gumbh^ tree. 

I. Ploiheia celtis, Moore. Family Noctuidm. Suh^order Phalcensf, 
Order Lepidoptera. 

In June, 1901, the larva of this moth was found commonly in 
Calcutta feeding on the leaves of Gmelina arbor ea^ Linn., a tree 
which produces the wood which is largely used for making native 
drums or " tom-toms.*' Further notes on this moth will be found on 
page 108, as the larva is found also on the country almond tree 
Terminalia catappa^ Linn. 

On MaUotus Boxburghianus» Muell. Natural Order JBu- 
pharbUieec^ Vernacular name Phasari Malabar, 

I. Prox, Sinoxylon bast/are^ Say. Family Bostrychidag. Order 
Coleoptera. 

Plate viii, figs. 3, 3a, and 3* show the adult beetle x 4. 

In April, 1900, Mr. C. Gilbert Rogers, Deputy Conservator of 
Forests, Darjiling division, sent to the Indian Museum, Calcutta, 
three pieces of branches of a tree known as "Phasari Malabar" by 
the natives which were found to be tunnelled by the larvae of some 
beetle. On emerging they proved to be specimens of a bostrychid 
beetle. They were forwarded to Mr. L. O. Howard, Entomologist, 
United States Department of Agriculture, who kindly had them 
identified by Professor A. D. Hopkins, who pronounced them to be a 
new species prox. Sinoxilon basilari^ Say,, Family Bostrychidw^ 
Order Coleoptera. Subsequently Mr. Howard wrote that Mr. 
Schwarz examined the specimens, and says that it belongs to the 
genus Sinoxylon^ but that it is a new species, which will probably 
be described in Mr. Lesne's monograph of the Bostrychidae now 
being published in the Annales of the Entomological Society pf 
France. Mr. Howard further notes that the Sinoxylon figured at the 
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top of page 123 of vol. iii of ''Indian Museum Notes'' is the same 
species. It was reported as tunnelling into the wood of the tree 
Terminalia belerica, Roxb., Natural Order Combretacex. This beetle 
is again referred to on page 22 of the same volume. 

On li^caa reUgiosQf Linn. Natural Order Vrticocece. The Kpal 

tree. 

u Glyphodis negataliSy Walker. Sub-family Pyraustinx. 
Family Pyralidx. Sub*order Pkalasnss. Order Lepidoptera. Plate 
XIV, fig. 5, cf imago. 

The caterpillar of Glyphodes negataiis, Walker, has been 
found in Calcutta in December feeding on the leaves of the Pipal 
tree, Fieus religiosa, Linn., Natural Order Urticacem. It also 
feeds on the fruit of Dillenia indica, Linnaeus, Natural Order Dtlle- 
niaceae in November. This fruit in Calcutta is known by the ver- 
nacular name '' Chalta.^' Sir Ge orge Hampson gives the habitat of 
this moth as ''throughout Indiai Ceylon, Burma, and Australia.'^ 

Plate XIV Fig. 5 shows a male of Glyphodes negatalis of the 
natural size. Its coloration is almost exactly similar to that of the 
figure, the markings being fuscous. 

2. Trigonodes ino^ Drury. Family Noctuidx. Sub-order PhaUe- 
naf. Order Lepidoptera. 

Plate XIII, Fig. 6, shows the upper and under side of the 
imago ; Fig. 6a, lateral view of the larva; Fig, 6b, lateral view of 
the pupa-' all natural size. 

On July loth, 1901, Mr. R. S. Hole, Divisional Forest Officer, 
Jubalpur, Central Provinces, sent some larvae, pupa, and imagines of 
Trigonodes ino, Drury, to the Indian Museum, Calcutta. He notes:— 

" The iarvsB were found by me in large numbers on May 12th 1901, defoliating a 
pipa] tree in this division. The larvs appear to be of nocturnal habits, and do 
most of their feeding at night. The full-grown larva is stout, about 1*00 to 1*25 
Inches in length ; yellowish white or dark pink above, and yellowish white below ; 
the head dirty white, pinkish or brown ; two lateral light-coloured lines, more or 
less distinct, one on each side of the larva ; a few scattered colourless bristles on 
each segment. The pupa stage appears to last about nine days ; the moths 
emerged on May 22nd and 25th. The larva when about to pupate forms no cocoon 
and the pupa is naked. Pupation takes place in the soil below the tree which 
was being defoliated, where I found several larvae lying in the ground beneath the 
stems of the tree in a mixture of fine earth, wood-dust, d6bris of leaves, bark, etca 
which had accumulated between the buttresses of the lower part of the tree-trunk.** 

The moth, which is new to our collection, is recorded by Sir 

George Hampson to be found in Sikkim, Nepal and Madras. It is a 

very pretty and distinct species, pale salmon-pink in colour with 

fuscous markings* 
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On Salix eleganSf Wall. Natural Order StUicineiB, Willow. 

I. Oligotropkus saligneus n. sp. Family Cecidomyiidae. Order 
Diptera. 

In June, 1900, Mr. F. GleadoWi Deputy Director of the Imperial 
Forest School, Dehra Dan| sent some gall-gnats and galls formed on 
^alix elegans^ Wall, from Tehri Garhwal in the Western Himalayas 
at 9,000 feet. He reports that the perfect insects emerge in the 
month of May, and that the pupa-cases remain fixed in the holes of 
emergence. 

Plate xvi| fig. i, $ imago, dorsal view; la, i imago, lateral 
view; id., front view of head of % ; \c, antenna of S \ id^ antenna 
of ? ; \e, genitalia of S \ if, ovipositor of ? ; ig and ih, pupa 
at different stages ; i i, gall-^all muck enlarged except the gall. 



On Picea morimUif Link. Natural Order Coniferce. The Hima» 

layan Spruce Fir. 

I. Eucosma sp. {} tedella, CI). Sub-order Phalaenae. Order 
Lepidoptera. 

Plate XV, figs la, larva; li pupa; 1 male imagO'-'^ll twice 
natural size. 

In 'Mndian Museum Notes/' vol. iv, n. i, pages 19 to 21 (1896) 
appears a note on a microlepidopterous caterpillar said to be destroy- 
ing the Himalayan Spruce Fir {Abies Smithiana^ Forbes, which is a 
synonym of Picea morinda, Link.) in the Jaunsar forests of the 
Western Himalayas, A specimen of the moth was reared in the 
Museum and sent to Mr. J. H. Durrant of Tretford, who writes 
under date 25th March, 190I1 that it belongs to the genus Eucosma, 
and reminds one of E. tedella, Cl.| a European species with similar 
habitSi and may not improbably be that species, but the example is 
not perfect enough for certain identificdtioni the costal fold being in 
an unrecognisable condition. 

Plate XV, figs. I a shows the larva; i3| the pupa; and i the 
<J moth — all X2. 

Bcimbusa sp. Natural Order Oramineae. The Bamboo. 

I. Matapa aria, Moore. Family Hesperiidae* Sub-order /^A^^^j. 
locera. Order Lepidoptera. 

The larva of this butterfly was found commonly in Calcutta feed- 
ing on the leaves of bamboo during tbe rains. As usual with the 
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'' Skippers/' the larva rolls up a leaf^ fastening the rolled-up portion 
securely with silken threads, with an opening at either end and lives 
chiefly inside this sheltefi only coming out to eat. The pupa is also 
made within a similar shelter, except that one end is closed, leaving 
only the end open at which the butterfly will escape. The head of 
the pupa is towards the open end. The pupa is quite active inside its 
shelter, rattling itself violently when disturbed and thus making 
a considerable noise. The larva when full-grown is an inch in 
length ; head cordate, pale orange, slightly roughened but without 
hairs ; body cylindrical, much wrinkled, of equal width through, 
out, chalky white, hairless ; the second segment much smaller 
than the head, bearing a fine black line on each side, not quite 
meeting in the dorsal line of the insect; each segment has 
seven transverse lines or wrinkles, the distance between the first and 
second wrinkles is about the same as between any other four wrink- 
les ; the second to the seventh wrinkles are about equi-distant ; the 
spiracles are jet black ; all the legs are white. The fufa is pale 
greenish-white, without any markings whatever ; the head is square 
in the front view with a slight prominence or knob in the centre line ; 
the thorax is slightly humped, the abdominal segments cylindrical, 
the anal segment ending abruptly in a sharp point. 

The butterfly has a wide range, being found in Ceylon, almost 
throughout India, Burma, the Andaman Isles, the Malayan Peninsula, 
Southern China, Sumatra, Nias, Java, Bali, Lambok, Bamba, the 
Philippine Isles, and Hainan Island. All the genus are remarkable 
for their crimson eyes. 

On Banibusa sp. Natural Order Oraminem. The Bamboo. 

On Andropogwk sarghufn, Bret. Natural Order Grcimifiece. 

The Jawari plant 

I. Ochrophara moniana, Distant. Sub-family PentatominaB. 
Family Pentatomidw. Sub-order Heteroptera. Order Hemxptera^ 
Mr. A. E Lowrie, Deputy Conservator of Forests, Chanda, Central 
Provinces, on 19th February, 1901, sent some bugs to the Museum 
which he reported to be destroying the bamboo seed wholesale. He 
further noted that '' Owing to last year's drought an unprecedented 
flowering of the bamboo has taken place in the Chanda district of 
the Central Provinces, over 1,200 square miles having flowered. The 
district has not recovered from the effects of last yearns famine, and 
great hopes were entertained that the bamboo seed would come in 
most handy. Unfortunately the bug has appeared everywhere, and 
every clump is simply swarming with them, and consequently the 
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seed is almost an entire failure.'^ Mr. Lowrie noted in his letter of 
22nd Februaryj igoij^ that this same bug ^' Is now doing no end of 
damage to the '' Jawari '' crop '^- but he sent no specimeUi so it is 
not quite certain that the jawari and bamboo insects are the same 
species. The bamboo pest has been identified by Mr. W. L. Distant 
as Ockrophara montana, Distant^ Trans. Ent. Soc. Lond,, 1900^ 
p. 165. Mr. Distant noted that he '^ Described it from a long series, 
and it is peculiar by having in some specimens the lateral angles of 
the pronotum spined, and in others not so, and that this is probably 
not due to accident.'^ In his original description of this species (I.e.) 
which he recorded from the Naga Hills, Tavoy, and the Karen Hills, 
he said it '' Is of the most extraordinary variability, not only as 
regards markings, which are not abnormal, but exhibiting a plastic 
mobility in structure which is very unusual. In a series collected 
for me by Mr. Doherty on the Karen Hills there is a specimen in 
which the anterior apices of the posterior pronotal angles are pro« 
duced in acute spines directed forwardly and somewhat upwardly. 
This might be taken to denote a distinct species did not the series 
contain three specimens in which this spine is developed on one side 
of the pronotum only^Aelt side in two specimens, and right side in 
the third.'' In the three specimens from Cbanda in the Museum 
collection, the spines are present in one, absent in two. 

II.— INSECT PESTS OF FRUIT TREES. 

On IHUetUa ImUea, Linnaeus. Natural Order IHUen4aee€B. The 

"Chalta" fruit 

I. Glyphodes negatalts, Walker. Family Pyralidw. Sub-order 
Phalasnse. Order Lepidoptera. 

The larva of Glyphodes negatalis. Walker, was found in Calcutta 
in December tunnelling into the fruit of the " Chalta". A note on 
this species will be found on page 1 14 under Ficus religiosa, Linnxus, 
the Pipul tree. 

On Citrus decumana^ Linn. Natural Order jBu#aC6a6. The 

Shadock or Pomelo. 

I. Ophideres fullonicUf Linnaeus. Sub-family Quadrijinse. 
Family Noctuidse. Sub-order Phalaenss, Order Leptdoptera, 

On August 7th, 1900, the Editor and Proprietor, ^Indian 
Gardening and Planting^* sent a *' Butterfly, the grub of which causes 
great damage to the fruit of the pomelo {Citrus decumana) on the 
Bombay side.'' The Editor printed the following letter in his paperi 
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vol. ix, n. 6, August 6th, 1901, from D. D. JussawalUi opposite 

Trinker Sath Temple, Tardeo, Bombay, dated 4th idem :^ 

" I herewith enclose for your inspection a specimen insect which does great 
harm to pomelo fruit. From the middle of July to nearly the end of September 
these insects are at their work of piercing^ through the rind of the pomelo fruit 
to suck out the juice every night. If the fruits which are punctured by these 
insects are not taken out in a day or two, they fall from the tree. From one 
quarter to one-third of the above fruit crop is destroyed every year by these 
insects. Please, therefore, suggest in your paper some remedies to destroy these 
insects, or some means to lessen the injury to the above fruit. Please also give 
the common and scientiHc name of the insect and its history, and any other in- 
formation which you may think fit to give." 

As the Editor of ' Indian Gardening and Planting* called the 
insect a butterfly, and spoke of it as doing damage in the grub state, 
I wrote to Mr. Jussawalla, who replied that the insect was a moth, 
and the moth itself did the damage ; he also kindly sent some speci- 
mens of the insect, which is the large, handsome and well-known 
Ophideres fullonicay Linn., found in Africa, throughout the Oriental 
region to New Guinea and Australia. 

Mr. F. Moore in Trans. Zool. Soc. Lond., vol. xi, page 65 (1880), 
notes :— 



<* This insect is stated to be dreaded by the Australian Colonists on account of 
the mischief the imago causes to the orange plan tations^ perforating the ripening 
fruit with its proboscis, and thus causing them to soon fall to the ground and rot" 

On examining the proboscis of the moth it will be found to be 
short, stout and robust, armed at the tip with teeth, with which it 
doubtless pierces the rind of various fruits of the orange group and 
sucks up the juice, and causing the fruit to rot owing to the injury 
done to the rind. 

The obvious remedy is to kill the moths as much as possible. 
From personal experience I know that they are passionately fond of 
fruit ; over-ripe jack, pineapple, and guava fruit laid out on the ground 
in the gardens where the moths attack fruit of the orange varieties 
will certainly attack them at night, and with the aid of a hurricane 
lantern and a butterfly net they can be easily caught and killed. 
Spraying the fruit with kerosine oil would doubtless keep off the 
moths, as all insects strongly dislike the smell of mineral oil. This 
may not be practicable, however, as the rind of the pomelo is largely 
candied in India, and the oil would spoil the taste of the candied 
fruit. For eating fresh it would do the fruit no harm. 

On Citrus species. Natural Order MutOCeoB^ The Lemon tree. 

I. Papilio sp.. Sub-family Papilioninae. Family Papilionida. 
Sub-order khopalocera. Order Lepidoptera. 
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In Novemberi 1900, the Superintendent of Gardens, Raj Dur- 
bhangha, writing from Rajnagar^ sent some caterpillars which he 
reported to be damaging the lemon seedlings in the gardens. 

The insects were received in a rotten condition. They are the 
larva of some species of Papilio^ probably of P. demolius, Linnaeusi 
referred to in "Indian Museum Notes/' vol. i, p. 93, pi. vi, 
fig. 1 1 tf, imago \ 6, fiufaf^ dorsal and lateral views i and c, larva 
(1889), under its synonymic name P* erithonius^ Cramer. The larva 
of this butterfly is well known to damage young trees of orange, 
limCi pomelOj etc., bat does practically no harm to old and well-estab- 
lished trees. Destroying the caterpillars which are easily seen by 
hand-picking is the best remedy for this pest. 



On ViHs vinifer€h Linn. Natural Order Am^lidew. The Grape 

vine. 

1. Chaerocampa bulus, Cramer. Family Sphingidas, Sub-order 
Phalcensf. Order L^pidopiera. Plate X, fig, 2. 

The larvse of Chserocampa butus^ Cramer, were found feeding on 
the leaves of a grape-vine growing in the compound of the Indian 
Museum during the rainy season. The moth is found throughout 
India^ Coy Ion, Burmai the Andaman Isles, in Borneo and in Java. The 
figure is taken from one of the moths which were bred on the vine. 

2. Scutellera nohiliSi Fabricius. Family Scutelletidag, Order 
Hemiptera. Plate XV I ^ figs, j, imago \ 3a, larva at first stage, 
enlarged; jb^ larva at larger stage, enlarged; jc, double row of 
eggs, top vieWf natural sise ; 31/, top view oj six eggSy enlarged; je, 
side view of one row of eggs^ natural sise ; 3/^ side view of four eggs, 
enlarged. 

On May ayth, 1901, Babu N. N. Banerjee, Superintend* 
ent of the Sirlpur Farm, Raj Hutwa, forwarded to the Indian 
Museum, Calcuttai three phials containing the eggs, young larvae, 
and imagines of Scutellera nobilis, Fabricius. He notes that the 
insect " Has recently attacked the grape-vine in the garden, this 
being the first appearance of the insect in these parts. The eggs 
were laid upon the leaves in longitudinal rows generally two deep. 
The larvae are of a bright red colour, and are found in clusters feed- 
ing on the leaves, which they perforated. The insects are active in 
the pupal stage also ; the fruit being found attacked by the larvae, 
pupae and fully developed imago. The leaves when attacked shrivel 
up very noticeably." The measures he adopted to destroy the pest 
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were hand-picking the eggs and the insects at all stages, subse- 
quently applying a tobacco decoction. These remedies appear to 
have been so successful he reports that the vines were practically 
quite rid of the pest when he wrote. 

In "Indian Museum Notes/' vol, iii, n. 5, page 82, n. 2 (1896)1 
this bug is reported as feeding on the leaves of Casearia iomeniosat 
Boxb., Natural Order eamydacea^ at Kalsi on the Chakrata Road, 
Dehra Dun. 

An excellent account of the insect is given by Mr. E. F. T. 
Atkinson in Journ. A. S. B., vol, Ixvi, pt. 2, page 161, n. 76 
(1887). It has been recorded from Karachi, the Punjab, the North- 
western Provinces, Sikkim, Calcutta, Assam (Sylhet and Cachar) 
Burma^ Siam, and various places in South India including Pondi- 
cherry. It is a very beautiful and highly coloured insect, with brilliant 
metallic reflections. 



On NepheUum Ut^eM, Camb. Natural Order SapifUk^eecB. The 

Lichi. 

I. A mite. Order Acarina, Class Arachnida, 

In March, 1901, Babu R. C. De, F.R.H.S., Superintendent 
of the Raj Darbhangha Gardens, Rajnagar, forwarded some 
lichi leaves to the Museum, which he said were attacked by some 
minute insects. He reports that the insects spread very rapidly, 
sometimes an entire tree being affected. To get rid of the pest he 
collected the leaves from the trees and burnt them on a fine evening 
beneath the trees together with any other vegetable refuse available, 
as he thought that the smoke engendered by the fire would fumigate 
the trees and so destroy the insects. 

No insects being visible when the leaves arrived, they were sent 
to Major D. Prain, Superintendent of the Royal Botanic Gardens, 
Sibpur, who was unable from the dry condition of the leaves to say 
what had been the cause of the damage. At the end of May, Major 
Prain wrote that with fresh leaves it was perfectly easy to say what 
the damage done was due to. It is a peculiar proliferation of the 
epidermal tissue due to the irritation caused by myriads of mites that 
live amongst the hairs. When the leaves are gathered these mites are 
so abundant that the hairs can hardly be seen for them when a sec- 
tion is cut. But after the leaves are gathered the mites disappear 
very rapidly, which explains why they could not be found on the 
leaves received from Darbangha. Major Prain further adds that 
when he wrote all the leaves affected on the lichi trees in the 



No. 8J Fruit trees. lai 



Botanical Gardens at Sibpur which were similarly affected as the 
trees at Darbangha have all fallen off and are lying beneath the 
trees, and there is no longer a diseased leaf on the trees ; the young 
leaves now coming out are quite free frorfi any trace of it. The old 
leaves that were unaffected by it have not fallen at all, and the trees 
are apparently none the worse for the visitation, though they have 
lost every leaf that was affected by it. 

This interesting blight should receive further investigation next 
springi and the mite identified. 

2. Cryptophiebia carpophagUy Walsingham. Family Tineina. 
Sub-order Phahsnss. Order Lepidoptera. Plate XV, ^gs.^za, larva 
enlarged I 2b, half of a lie hi fruit, showing the stone and the pupa 
of the moth ; 2, male imago, enlarged. 

In June, 1894, a moth reared in Calcutta from a lichi fruit, was sent 
to Mr. J. H. Durrant for favour of identification. From the draw- 
ing of the fruit reproduced on plate XV it would appear that the larva 
of the moth feeds on the seed or stone of the fruit. Mr. Durrant iden- 
tifies the insect as Cryptophiebia carpophaga, Walsingham, described 
in ^'Indian Museum Notes," page 106, plate vii, fig. la, larva; 
id, pod of food*plant and pup<B\ \b, male; ic, female (igoo). 
The type specimens were reared in Calcutta from the pods of both 
Cassia fistula, Linn., and C occidentalis, Linn. Natural Order 
LeguminossB. It was again bred in the Indian Museum in June, 
1901. The moth, pupa and larva of the lichi worm is figured on 
plate XV, figs. 2, 2 a, 2 b. 

3. Tineid moth sent to Lord Walsingham for identification. 
Plate XV, figs* 4, imago enlarged ; 4 a, cocoon with empty pupa 
case. 

In June, 1901, Mr. L Henry Burkill, Assistant Reporter on 
Economic Products to the Government of India, presented to the 
Indian Museum, Calcutta, two specimens of a tineid moth which 
attacks the lichi fruit in Calcutta, accompanied by the following 
note :— 

The little white grub ^hich, this year, was in 99 per cent of the lichi fruit of 
the Calcutta market, eats the funlcle or stalk of the seed, but touches no part of 
the fruit The funicle, being the way by which food passes to the seed, is probably 
highly nutritious as long as growth is actively going on above it. In it the grub 
tunnds. 

When the fruit is perfectly ripe^ and the funicle consequently is no longer full 
of nutrient matter, the grub emerges to the air by biting through the fruit*wall at 
the base close to the stalk and then makes a cocoon in some convenient angle. 
The cocoon is hammock -shaped, bat may equally be above or below the object to 
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which it is attached. My grubs sometimes spun in the angle at the base of a 
glass bottle, sometimes at the neck. The web is quite smooth and looks like very 
thin Japanese paper ; the object to which it is attached is not lined. The chysalis 
is horn-colouredy and the moth emerges about seven days after pupation. The 
fore wing of the moth on the up{^r side is somewhat chocolate-brown with white 
markings and gold and white tips, and the hind wing is very narrow, deeply 
fringed, and smoke*g^ey,*' 

The motb twice enlarged is shown on Plate XV, fig. 4 (the 
antennae wanting), the pupa (4a) inside its transparent cocoon after 
the moth has emerged figured natural size, 

4. Diapromorpha melanopus, Lacord, Family Chrysomelid^. 
Order Coleoptera. 

The '^ Orange Beetle '^ has been reported to do damage to lichi 
trees at Kalimpong, Sikkim, by Mr. A. C. Hartless. For further 
notes on the subject see page 125. 

On Mangifera Indie€h Linn. Natural Order AfUumrdUMcetB. 

The Mango. 

I. Idiocerus clypealis^ Lethierry. Family Jassidsf, Snb-order 
Homoptera. Order Hemiptera. 

In ^Indian Museum Notes/' vol. i, pp. 4, 5 (1889)1 certain 
insects of the family yassidx of the homopterous section of the HkyH' 
chota are recorded as doing very great damage to the mango crop 
in Saharanpur in the North- Western Provinces. The insects were 
described as three new species by Mons. Lethierry of Lille^ and 
named by him Idiocerus niveosparsus, /. aikinsonii and A elypea* 
lis. Descriptions of them will be found in ''Indian Museum 
Notes/' vol. I, pp. 187, 188 (1891), the nymph and imago of the first 
being figured on plate xii, figures 6, a and b of the same volume. 
Certain remedies were tried by Mr. Gollan, such as mixtures of soap, 
tobacco, sulphur, kerosine diluted with milk| etc., but without notice- 
able effect. Mr. Gollan reports that in some years these insects 
appear in myriads, followed by a very poor crop of fruit. Probably 
the remedies used were not skilfully applied, or were applied at the 
wrong time. 

In the middle of April, 190 1, 1 visited the Experimental Station, 
Cawnpore, in the gardens attached to which and in the large Public 
Gardens adjoining are numerous mango trees. The trees at this 
period had almost finished flowering, there being a very good show 
of flowers this season, but very few of the trees had set any fruit, 
and the mangoe crop may be said to be a failure. This is caused by 
the depredations of a small homopterous insect which in the imago 
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stage measures about 22 mm, in total length. There were countless 
numbers of these insects on the trees, resting in the daytime on the 
shady sides of the leaves and avoiding the sun. They appeared to 
be eating nothing, unless they feed at night. Doubtless the eggs 
are laid on the very small and young spikes of the mango flowers 
when the flowers first make their appearance. The larvx and 
nymphs apparently quite cover the flower-spikes, and suck up much 
of the sap or juice which should go to set the young mango fruit. 
The trees which had blossomed presented a most curious appearance. 
The flower-spikes, often a foot in height, were of a dull yellow 
colour, the flowers themselves dead, dried up and brown ; all the 
leaves beneath the flower-spikes, whether of the mango tree or any 
other plant growing under the trees, were thickly covered with sticky 
sweet " honey-dew '*, the leaves being highly polished (glazed or 
varnished) in appearance in consequence. The "honey-dew'' is the 
juice or sap of the mango tree which has dripped off from the 
flower-spikes on to the leaves below. Not only do the insects live 
on this liquid, but Mr. J. H. Hayman, the Deputy Director of Agri- 
culture, who lives at the Experimental Station, and has watched the 
insects when immature, tells me that the sap actually drips off the 
flower-spikes, and one can hear it continually dropping, doubtless 
from the punctures made by the haustellum of the bug and its own 
evacuations. Not only, therefore, does the insect use a large quantity 
\ of the juice for its own sustenance, but there is a large wastage from 
the punctures made by it in the epidermis of the flower-spike. At 
the time of my visit the insects were all in the perfect or imago 
state, small brown "hoppers" which exist in thousands on each 
tree, and fly up when the branches are disturbed. During the heat 
of the day they rest in the shade on the under surface generally oi 
the mango leaves by dozens and fifties on a single leaf, always 
with their heads upwards and all pointing in the same direction. 
On all the leaves surrounding a flower-spike were to be seen the shed 
skins of the insect when changing from the nymph to the imago 
stage. They are all facing the same way, looking upwards, their 
heads towards the stem or petiole of the leaf, and scattered very 
regularly over the leaf, a small space surrounding each skin, so that 
at ecdysis one insect does not interfere with another. I am informed 
that the pest is not an annual one, at least in ordinary years it does 
no great damage, the present year being one of the exceptions, the 
crop being practically nil. 

In Muzaffarpur, Behar, the mango crop has practically failed 
from the depredations of this or a closely allied insect this (1901) 
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season. There was I noticed both in March and April when I 
visited Behar a splendid show of blossomi but in the latter month 
hardly any fruit had set. The natives call this visitation '' Muddson 
Lihee/' the first word meaning honey, the second blight. The 
natives say that it is caused by an east wind, an easterly wind in Behar 
bein<^ always a moist one, and therefore probably favourable to the 
development of the insect^ while the dry west wind is unfavourable 
for the insect but good for the mango. 

In spite of Mr. Gollan's non-success in the measures he took to 
destroy the insect, I have but little doubt that a kerosine emulsion 
applied at the right time would actively protect the mango crop 
from the ravages of this insect. The parent insect doubtless lays her 
eggs on the very young flower-spikes as soon as they appear. These 
rapidly hatch out, and it is at the time of hatching and immediately 
afterwards that the remedy must be applied. The flower-spikes 
should at this period be carefully examined, and if ^' hoppers " are 
apparent in large numbers, the emulsion should be sprayed on them. 
This must be done at once and before the flowers themselves have 
opened, or the pollen will be destroyed and no fruit will set. The 
proportion of kerosine to beused must be the result of experiment ; 
it must be strong enough to kill the insects, but not too strong to 
burn up and kill the flower-spikes. It would be difficult to apply the 
emulsion to lofty trees, but on low trees a comparatively weak force- 
pump would be sufficient to reach the highest branches. 

2. Ceroplastes Jiortdensts, Comstock. Family Coccidse. Sub- 
order Hotnoptera. Order Hemiptera. 

Babu Srish Chandra Panja sent through Major D« Prain, I.M.S., 
Superintendent of the Royal Botanic Garden, Sib pur, near Calcutta, 
in June 1900, some mango leaves attacked by a scale insect, the trees 
growing in Rajagram in the Bankura District of Bengal, and being 
described as "grafted mango." 

The insects were sent to Mr. E. Ernest Green, Government 
Entomologist, Ceylon, who identified them as Ceroplastes fleriden^ 
stSf Comstock (Ann. Report, Department, Agriculture, U. S. A., 
1880, page 331). Mr. Green notes that "The species occurs 
commonly in Ceylon on a large variety of plants, e.g.. Tea, Avocado 
Pear, Guava, Mango, Orange, and other Citracea^ Litaea^ Loran* 
thus^ and many others.'' He adds that he has " never seen the 
insect present in sufficient numbers to injure the plant" Mr. L. O. 
Howard, who examined the insect, notes that it "seems to be 
Green's Ceroplastes actiniformis. it was in very poor conditiODy 
however, and the determination is not positive.'' 
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The wax insects were parasited by a minute chalcid fly which 
was submitted to Mr. William H. Ashmead through Mr. L. O. 
Howard, for identification. It proved to be new to science, and has 
been named EurycephaluSy new genusj E. alcocki^ new species. A 
detailed description of it appears on page 61 ante. 

3« Luperomorpha weiset\ Jacoby, n. sp. Family Chrysomelida^. 
Order Coleoptera, 

In Augusti 190O1 Mr. W. H. P. Driver of Purulia, sent some 
chrysomelid beetles to the Museum which he reports as destroying 
all his mango trees. 

On examination they proved to be Luperomorpha weiset\ Jacoby, 
n. sp.|* on comparing them with named specimens by Mr. Martin 
Jacoby in the collection of the Indian Museum, from Ranchi, Bengal, 
from whence the species was originally described. 

4. Chlumetra transversa. Walker, Family Noctuidas. Sub- 
Order Phalsenas. Order Lepidoptera. Plate xnt\ figs, i a, larva ; 
idf pupa, I imago ; all enlarged. 

The moth Chlumetra transversa^ Walker, was found in Dehra 
Dun in October) 1900, boring into the tips of young shoots of the 
mango tree, thereby the shoots are killed back. This moth has 
only hitherto been recorded fromGanjam on the East Coast of Indi^ 
and from Ceylon. The figures show the larva, pupa and moth 
enlarged. 

5. Diapromorpha melanopus, Lacordaire. Family Chrysomelidse. 
Order Coleoptera. 

On flQtb August, 1 90 1, Mr. A. C. Hartless, the Curator of the 
Botanic Garden, Darjiling, forwarded to the Indian Museum, 
Calcutta, some beetles which he found to be destructive to mango 
and lichi trees at Kalimpong, Sikkim, in the Government Experi- 
mental Fruit Garden, of which he has charge. He wrote :-- 

« They come in swarms whenever the sun shines, and pierce the tissue of the 
youngest growing points and leaves of mangoes and lichis which at once shrivel 
up and completely die off. When not feeding on the trees they seem to remain in 
the jungle and grass round about, so I am having everything cleared about the 
orchard so as to offer them no protection. We have killed hundreds by hand 
picking. It appears not to eat the tissues but to suck the juice, and they must also 
inject something poisonous, as around the punctures the tissues quickly shrivel up." 

With regard to Mr. Hartless's note above quoted, that these beetles 
appear to suck the juice of the leaves and shoots of the fruit treesi 

• Annales de la Soci^t^ Entomologique de Belgique, vol. xlii, page 180 
(1898), 
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and not to eat the leaves and shoots; also to inject some poisonous 
liquidj it is probable that his observations are at fault, as beetles 
being mandibulate insects invariably eat solid food and do not suck 
up juices as do the haustellate groups. Also the injection of poison 
is improbable. A young leaf or shoot when nibbled or eaten will often 
wilt and die from that cause alone. The spraying of the affected 
trees with Paris Green or London Purple would protect them from 
the depredations of this beetle by killing off all those that ate the 
poison. Clearing away surrounding jungle is also a good protection 
to the fruit trees. 

This insect is the ^^ Orange Beetle '' of the tea planters, and is 
found probably throughout Bengal, the Eastern Himalayas, Assam, 
and has been recorded from Siam, but has not hitherto been known 
to do damage to anything but the tea plant. It has been referred to 
in all the previous volumes of " Indian Museum Notes,'' and has been 
figured in vol. iii, n. 4, page 7 (i8g6). 



On Cci/tina caranAus^ Linnaeus. Natural Order ApocynacetB, 

The «,Karunda." 

/. Nephele hespera, Fabricius. Family Sphingidas. Sub-order 
Phalssna. Order Lepidoptera. Plate Xyfig. j. 

The larvae of Nephele hespera^ Fabricius, were found at the end 
of the rainy season feeding on the leaves of the "Karunda " bushes 
growing in the compound of the Indian Museum. The moth occurs 
throughout India and Ceylon, and in Australia. It is very variable, 
our bred specimens, of which we have eighteen, sometimes have these 
silvery spots on the forewing, sometimes two or one, sometimes 
none at all. The figure shows a moth bred from the '' Karunda." 



On Phoenix sylvestris, Roxb. Natural Order Palmece. The 

Date Palm. 

I* Padraona palmarum, Moort, Family Hesperiidae, Sub-order 
Rhopalocera. Order Lepidoptera, Plate IX^ fig. 7, male; ja, 
female* 

The larva of the butterfly Padraona palmarum, Moore, was 
found in Cakutta in December, igoo, feeding on the leaves of the 
date palm. If the Padraona angiades of Felder be included under 
this species, it has a very wide range, being found at Nagpur in 
Central India, in Calcutta, Sikkim, Assam, Burma, the Nicobar Isles, 
Sumatra, Java^ Borneo, the Philippine Isles, the Natuna Isles, in 
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Celebes, Buru, the K6 Isles, and in Australia. The figures show 
both sexes of the insect from specimens from Calcutta. 

On Pho&nix sylvestris, Roxb., The Date Palm. 

On B&raBUS fiabeliferf Lin. The Palmyra or Tal Palm. 

On Cocos nucifera, Linn. The Cocoanut Palm. All natural order 

Palmeae. 

2. Rhynchophorus ferrugineus^ Oliv. Family Curculionidif^ the 
Palm Weevil^ and Oryctes rhinoceros^ Linn,^ the Rhinoceros Beetle. 
Family Scorabwidae. Both Order Coleoptera. Plate viii^fig. i (J. 

Specimens of the two above-named beetle pests were received 
from Mr. C. A. Barber, Government Botanist, Madras, in June and 
July, igoo, who reported that they were doing considerable damage 
to date, palmyra and coconut palms in Madras. He remarks that 
the palm weevil, R. ferrugineus^ " Usually attacks the date*palms 
after tapping for toddy has commenced, working up from the cut 
surface into the young shoot Unless extracted the tree dies. I 
have obtained the eggs, and I find them lightly attached in some 
cases by a small stalk. They are also sometimes buried in shallow 
holes in the leaf-bases when the insect is working from within. The 
grub or larva of the beetle spins a strong and thick cocoon of the 
date fibrovascular bundles." 

These two beetles have been frequently reported in ** Indian 
Museum Notes ^^ as attacking palms in various parts of India. R. 
ferrugineus is figured in all stages in ''Indian Museum Notes,'' 
vol. ii, pp. 8, 9 (1891), and a badly-infected coconut plantation at 
Singapore ravaged by both beetles in Vol. iii, p« 127 (1896). 
A male of the rhinoceros beetle, O. rhinoceros^ is figured on plate 
viii, fig. I, <J. 



III.— INSECT PESTS OF PLANTS. 

On Crotttiarta hirsuta, Wild. 

I. Chionaspis {Hemichionaspis) minor ^ Maskell. Family Coccidse. 
Sub-order Homoptera. Order Hemiptera, Plate xvii, fig. 2 
female; margin of extremity of pygidium greatly enlarged. 

In March, 1900, Major D. Prain, I.M.S., Superintendent, Royal 
Botanic Garden, Sibpur, near Calcutta, forwarded some coccids 
found on Crotalaria hirsuta^ Willd., a plant of the Natural Order 

K 2 
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Leguminos3ff growing in the gardens. Mr. £• Ernest GreeUi Govern- 
ment Entomologist, Ceylon, identified them as Chionaspis {Hemi* 
chionaspis) minor of Maskell. Mr. Green noted that '^ Professor 
R. A. Cooley, of the Montana College of Agriculture, United States 
of Amercia, who has recently been making a special study of the 
genus Chionaspis^ considers that my C albissi^s is a synonym of C 
minor ; and I think that he is probably correct, though there are one 
or two small distinctions. Ixx CtyXon^ C. albissiaSy affects injuriously 
many leguminous trees and plants.'^ 

The following description of the insect is an extract from ''the 
coccid genera Chionaspis^ and Hemichionaspis^^ from the Special 
Bulletin, Hatch Experiment Station of the Massachusetts Agricul- 
tural College by Professor R. A. Cooley, B.Sc, dated August loth 
1899 :— 

B.emMhUmaspi8 minor, Maskell. 

Chionoipis minora Maskell, Trans. New Zeal. Inst.i vol. xviii p. 23, n. 3* 
(1884). 

P Chionaspis otbiBBta, Green» TheCocddae of Ceylon, part ii, p. 115, pi. xxxhr 

1899)- 

•' Eoo. — * Orange, numerous* (Cochenll)** 

ScALB OF Fbmal b.— Length i'8 to 2*3 mm. Elongated, broadened posterioriy. 
Modtfatdy thick in texture^ white. Exuvia 7 mm. long, yellowish brown. 

^ Fbmal B.— Median lobes distinctly darker than the rest of the pygidium; 
outer edge of each divided into from two to four crenationt . Second pair rudi- 
mentary or wanting ; occasionally fairly well developed. Third pair wanting. 
The gland-spines are arranged as follows : — i, i, 1, i, 2 — 3. The marginal orifice 
nearest the median lobes is situated on a broad conspicuous prominence. Dorsal 
gland orifices few in number. Second row wholly absent. Third and fourth rows 
with posterior gfroups numbering 1*3, their anterior groups being either absent or 
replaced by small and obscure almost circular orifices. Median group of circum* 
genital gland orifices 6^11 ; anterior laterals 12—20 ; posterior laterals 10 — 18." 

" ScALB OF Malb. — Length 9 mm. Very distinctly tricarinate. Exuvia. 
yellowish-brown." 

•*Rbm ARKS.— This insect was first found in New Zealand, from which country 
Maskell originally described it. Cockerell has frequently recorded it from the 
West Indies, and I have also published its occurrence in Panama and Florida. 
The species is very common in the West Indies, and it is prdbable that these 
islands are its original home." 

^Maskell has taken the insect on Parsonsia, \Rhipogonum scanisns: 
Cockerell on Hibiscus^ Capsicum^ Pilargonium, * Cotton,' ' Pepper, ' and * Cocoa- 
nut-palm '; and I have recorded it on Melia assdarach also." 

Of its destructive n ess Cockerell says : '' From its frequent abun* 
dance it becomes quite troublesome on garden plants." I have been 
informed by Professor Quainta^ce that the species severely attacks 
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the *' China-trees " {Afelia aaedarach) at Braidentowni Flo., and 
many trees were said to have been apparently killed by it. From 
what we know of the species it must be considered a very injurious 
one. From the above list of food-plants it will be seen that th6 
insect has been known to attack cotton plantsj and should it become 
established in the cotton fields of our southern States it mig ht prove 
a serious pest." {Cooley, I.e.) 

Plate xvii, fig. 2, is taken from an adult female of Chionaspis 
(Hemichionaspis) minor, Maskell, from Calcutta, and shows the 
margin of the extremity of the pygidium. Mr. £• Ernest Green has 
kindly supplied this drawing. 

The coccid is attacked by the larva of a lady-bird beetle (family 
Coccineliid^, Order Coleoptera) in Calcuttai a greatly enlarged 
drawing of the beetle is shown in plate ix, fig« 2 ; and on figs, 2 a and 
2 b are shown the much enlarged larva of the same. The beetle 
stands in the collection of the Indian Museumi Calcutta^as Chilocorus 
nigrita^ Fabricius* 

On Brythrina indices Lamk. Natural Order LeguminosuB. 

I. Agaihodes ostentalis^ Hiibner. Sub-family Pyraustinm. Family 
Pyralidm. Sub-order Phalssn^* Order Lepidoptera* 

Caterpillars found feeding on Erythrina indica, Lamlc.i Natural 
Order Legutninosa^ a tree commonly used for shade and for hedges 
in Calcutta, were reared in the Museum. On emerging they proved 
to be the pyralid moth, Agathodes ostentalisy Hiibner, given by Sir 
George Hampson in '^The Fauna of British India: Moths," vol. 
^V| p« 3459 n. 5,005, fig. 190, male (1896), as found throughout 
India, Ceylon and Burma, the Andaman Isles, Java, Sambawa. 
It may be noted that in life those parts of the moth described by Sir 
George Hampson as "pale fawn-colour '' are really olive-green fad« 
ing to yellowish-green along the costa and inner margin. 

2. Eupteroie undaia, Blanchard. Family Eupterotidas. Sub-order 
Phalaenss. Order Lepidoptera* 

Caterpillar found feeding on Erythrina indica, Lamk, in Cal- 
cutta; the moth bred in June. The larva is gregarious, and assem- 
bles in large numbers on the underside of the leaves of its food-plant 
when not feeding. Half-grown larvae were found in August, these 
pupated in November, and emerged in June, so that there is probably 
only one brood of this species in Calcutta. Sir George Hampson 
gives twenty-six synomyms for this very variable moth, which is found 



130 Indian Museum Notes. £Vol. V. 



from North India to the Nilgiri Hills and in Burma. The specimens 
bred in June are pale ochreous, those in July are much darker, pale 
ferruginous or castaneous ; in all the markings are prominent. 



On Itosa 8p. Natural Order JRosuceCB. The Rose. 

1. Serica {Autoserica) calcuttap^ Brenske, Family MelolontkicUe 
Order Coleoptera. Plate vii, fig. 4, ? , x 4, dorsal view ; 4<J, lateral 
view. 

The melolonthine beetle, Serica {Auioserica) calcuUsf, Brenske, 
was found on a rose bush in the compound of the Indian Museum, 
Calcutta, and was sent to Dr. Ernest Brenske for identification. It 
has previously been figured in Indian Museum Notes, vol. iv, n. 4, 
p. 176, pL xiii, fig. 3 (iSqS). The figures now given show dorsal and 
lateral views much enlarged of the specimen mentioned above. 



On CrinUfn latifoUumy Linn. Natural Order AmaryUUlscd. 

I. Anotnala dorsalts, Fabricius, plate vii, figs. 5 and 5/7, dorsal 
and lateral views and A. dorsalis, var. fusca^ Brenske. Family Melo- 
lonthida. Order Coleoptera. Plate vii, figs. 6 and 6a, dorsal and 
lateral views. 

In June, 1899, the Superintendent of the Victoria Gardens, 
Bombay, sent some melolonthine beetles, both larvae and imagines, 
to the Museum, and noted that "They have been doing much damage 
to the lilies in my garden. They attack one particular kind of 
Crinum only, viB,^ C. latifolium* They come flying in large numbers 
late in the evening and devour all the flowers most greedily, so that 
in the morning there is not a single open flower left on any of the 
plants. The larvae are found eating up the leaves, etc., of eucharis 
lilies and tuberoses." Later on he' notes that no more beetles could 
be found as the Crinum has done flowering. In June, 1900, he 
reported that the beetles had again appeared and were attacking the 
Crinum flowers. 

As the beetles were new to the Museum collection they were for- 
warded to Dr. E. Brenske, who identified them as Anomata dorsalis^ 
Fabricius, and A. dorsalis^ y^x.fusca^ Brenske ; they are figured on 
plate vii, the former uijder figs. 5 and 5^, the latter under figs. 6 and 
6a, front and lateral views of each. 
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IV.— INSECT PESTS OF VEGETABLES. 

On BrasHca iJBtibr(issiea) oIv€UHB botrutiSM Natural Order 
Cruciferce. The Caoliflower and " Kulmi sag." 

I. Prodenia lilforalis, Boisduval. Family Noctuidag. Sub-order 
Phalxnae, OtA^T Lepidoptera. Plate xii, figs. 4aj larva , 4^, pupa; 
4 imago. 

The larva of the moth Prodenia littoralis, Boisduval, was found 
in Calcutta in January and February feeding on cauliflowefi and in 
November on the pot-herb ''kulmi s3g/' In ''Indian Museum 
Notes/' vol. if p. 210 (1889), 1^ ^^s reported to be destructive to mul- 
berry trees at Balasore ; in vol. iii| n. 5, p. 59 (1896)1 the larva, 
pupa and imago are iiguredi and it is recorded that the larva is very 
destructive to the young tobacco plants in North-East Sumatra; and 
on page 68 of the same volume to be destructive to potato plants at 
Berhampore. The moth is found in the Mediterranean subregion 
and throughout the tropical and subtropical zones of the Old World. 
The species is refigured here from fresh specimens in the larval, 
pupal and imaginal stages. 

On Hibiscus esoulentus, Linn. Natural Order M€Uv€iee€B» 

The Bhuidi or Lady's Fingers. 

I. Earias fahia^ Stoll, Cramer's pap. ex., vol. iv, p. 1261 jpl. ccclv, 
fig. H (1781). Sub-family Gonopterinx. Family Noctuidae. Sub-Order 
Phalasnas. Order Lepidoptera, Plate xii, figs. /^, lateral view of 
larva \ iCj lateral view of p'-^pa ; 1 and la, moth, ufiper^side only^ 
all natural siae. 

The larva of this moth was found feeding on the flesh of the pods 
of the Bhindi in Calcutta in February and September 190 1, and 
were bred in the Indian Museum, Calcutta. -According to Sir George 
Hampson, "Fauna of British India: Moths," vol. ii, p. 133, 
n. 1509 (1894), it has three synonyms, Aphusia speiplena^ Walker 
(1857), Micra partita^ Walker (1865), and Earias hUgeli, Rogenhofer 
(1870). He placed it in the Arctiidse, but its larva proves it to be a 
true noctuid. Hampson gives the Punjab, Calcutta, Ganjam, South 
India, Ceylon and Java as its habitat. In the Indian Museum are 
specimens from Karachi and Bombay. The larva when full-grown is 
'9 of an inch in length; with the usual three thoracic, four abdominal 
and one pair of anal legs; cylindrical, but tapering to either end; 
the head small pale greenish, but with two large, shining, dark brown 
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notches on the vertex ; the first segment with a dorsal, shining, dark 
brown plate, its surface irregular ; an orange patch below the plate 
on each side ; the third segment irregularly blotched with orange, 
the remaining segments irregularly blotched with pale greenish on 
the dorsal line, and with dark brown and orange laterally ; all the 
segments bearing a few low tubercles each with a short bristle; the 
spiracles black, oval, prominent. The pupa is *5 of an inch in 
length, moth; dark brown above, gradually fading into pale green 
beneath ; the head rather square ; the thorax and abdomen cylindrical, 
the latter tapering rather rapidly to a point. 

2. Sylepta multilinealis^ Guenee, Family Pyralidas. Sub-order 
Phalsnae. Order Lepidoptera* Plate xiv, figs. 4a, larva ; ^bf pupa' 
case after the moth has emerged \ 4, i»ftf^<?— all X2. 

The larva of this moth was found in Calcutta in July and Aug^ust 
igoi, feeding on the leaves of the Bhindi plant, and was bred in the 
Indian Museum, Calcutta. Further particulars regarding this moth 
will be found on page 182, under Gassy pium sp., the Cotton-plant. 
A hymenopterous parasite was bred from one of the larvae, which 
appears to be the same species as attacks the larva of Sctrpophaga 
aurifluat Zeller, Family Crambidas, at Sikta, Betteah, Champaran, 
Bengal, one of the sugarcane borers. See page i^y. 



On JPisum sativum^ Linn. Natural Order Legutninoacd. 

The garden pea. 

I. Heliothis armigera, Hubner. Family Noctuidw. Sub-order 
Plalaenae. Order Lepidopiera. 

The larva of the common cut-worm moth, Heliothis armigera^ 
Hubner, has been found in Calcutta feeding on the pods of the 
garden pea in February. . This omnivorous insect has been referred 
to constantly in " Indian Museum Notes," and is described and 
figured in vol. i, p. 97, n. 8, pi. vi, figs. 4^, imago; 4*, pupa , and 
4^, larva (1889). 



On Trichosanthes diaica. Roxb. Natural Order Cuourhiteicem. 

The pulwal or patal. 

On Cucurbita maxima, Duchesne. Natural Order CucurbitaceM. 
The common gourd, squash, or red gourd ; vernacular name Belati 
Komra or Meta [sweet] Komra. 
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I. Aulacophora excavata, Baly. Sub-family Galerucinse. Family 
Chrysomelidx. Order Coleoptera. Plate ix,Fig. i, i a, dorsal and 
lateral views. 

On April 25th, 1901, Babu Jadu Nath Das, of Pulsar, Bishnupur, 
Twenty-four Parganas, sent some beetles to the Indian Museum, 
Calcutta, saying that they were damaging the Patal and other vege- 
Ubles of the cucumber order in his garden. On July 17th, 1901, he 
wrote that these insects had entirely destroyed his plants of squash, 
all the leaves and tender twigs being devoured ; also that his Patal 
plants were also eaten up, but that after the recent rain the roots 
had thrown out shoots, and the plants may bear a meagre crop. He 
found hand-picking these beetles too tedious and did not attempt it, 
and that a sprinkling of very dilute phenyle seemed to have no 
effect, 

Mr, Martin Jacoby has kindly identified the beetles as Aulaco- 
phora excavata^ Baly. One of them is figured twice natural size on 
Plate ix, Figs, i, i a. The antennae, head, thorax, abdomen and legs 
are ochreous-yellow, the elytra shining steel-blue. 



On SolanUfn melangendh Linn. Natural Order SolaWiCfB^ The 

egg-plant, or brinjal. 

I. Epilachna viginti-^octo-punctata^ Fabricius. Family Coccinel* 
ltd3e% Order Coleoptera. 

In July 1900, Dr. George Watt, CLE., Reporter on Economic 
Products, Government of India, forwarded some lady-bird beetles and 
moths reported to be infesting the brinjal plants at Khaspur in the 
Twenty-four Parganas near Calcutta, with the remark that the 
lady-bird was, he presumed, in reality the planter's friend, and that 
the moth ^as the actual pest. 

The beetles on examination proved to be Epilachna viginti-octo^ 
punctata^ Fabricius. The lady. birds forming the genus Epilachna, 
contrary to the usual habits of the family to which it belongs, are 
purely vegetable feeders, and are therefore pests, the more danger- 
ous as they may be mistaken to be beneficial insects. This parti- 
cular species has been frequently reported as attacking brinjals in 
various parts of Bengal. The beetle is figured in <* Indian Museum 
Notes," vol. iii, n. 6, p. 9 (1896). 

The moths received at the same time, apparently a species of 
Tineina% were too damaged for identification. 
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On Dioscorea alatOf Linn. Natural Order IHoscoreoceoi* 

The khkm-alu. 

1. Crioceris impressa^ Fabricius, Family Chrysomelidas. Plate 
viii, Figs. 6 and 6 a^ imago twice enlarged. 

The larva of this beetle was found in Calcutta in August, igoii 
feeding on the leaves of the native vegetable kham-alu. On breeding 
them it was found that the species is Crioceris imfressa, Fabriciusi 
which is represented in the Museum collection from Maldah, Calcutta, 
Sikkim, Sibsagar, and the Andaman Isles. 



V.-INSECT PESTS OF CEREALS AND CROPS. 

On Brassiea sp.. Natural Order CrucifercB. The mustard plant. 

I. Syrphus sp,, Family Syrphidss, Order Dipt era. 
Mr. J. D. Cargill, I.C.S., Officiating Collector of Noakhali, 
forwarded to the Indian Museum through the Director of Land Records 
and Agriculturci some pupae of a fly locally known as ''gunipoka^'i 
which was said to destroy the mustard crop in the Noakhali district 
in January. On breeding out the perfect insects they were found to 
comprise three species of the dipterous genus Syrphus^ Family 
Syrphidse. The genus is a very large one, some two thousand spe- 
cies being known, and as but few Indian species have been described, 
it is not possible to name the specimens under consideration more 
closely. A large number of the species of Syrphus feed on plant- 
lice {aphides)^ and as numerous specimens of these insects were 
present on the mustard sent by Mr. Cargill, it is almost certain that 
the Syrphus larva feed on the aphides^ so instead of being a pest 
they are beneficial to agriculture. No species of Syrphus is known 
to eat living vegetable matter. 



On Sesamum indicum, D.C., Natural Order Pedaline€e. Til or 

sesamum. 

♦ 

1. Aphanus sordidus, Fabricius. Sub-family Aphanifue. Family 
Lygseidae. Sub-order Heteroptera. Order Hemiptera. 

Mr. A. E. Lawrie, Deputy Conservator of Forests, Chandaj 
Central Provinces, sent on aand February, 1901, some bugs to the 
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Museum which he noted were simply destroying the " Till! " (sesa- 
mum) crop in that district. Specimens were sent to Mr. W. L. Dis- 
tant| who identified them as Aphanus sordtdus, Fabricius. He notes 
that it is common to India and China. 



On Bicintis cotnmuniSf Linn., Natural Order Huphorhiacece. 

The castor-oil plant. 

I, Ophiusa meliceria, Drury, Family Noctuidas^ Sub-order Pha- 
lasnae. Order Lepidoptera. Plate xiii^^Figs. zh^ pupa; 2a, Cocoon 
with empty pupa^case projecting therefrom ; 2, imago. 

In August^ igoo, Ur. Adolf Lehmann, B, S. A., Ph. D., Agricul- 
tural Chemist in Mysore, forwarded to the Museum some live 
caterpillars reported to be destroying *' field beans ** and castor-oil 
plants (vernacular name *' Haralu '*) in the Chitaldroog District of 
Mysore. It has also been bred in the Indian Museum, Calcutta, from 
the latter plant growing in Calcutta. 

Only one specimen of the caterpillar attacking the castor-oil 
plants was received alive. This was reared in the Museum, and 
proved to be the noctuid moth Ophiusa melicerta^ Drury, which has 
a vast range over the Ethiopiaui Oriental, and Australasian regions. 
The figures show the pupa, the cocoon or shelter of the larva, and the 
moth. 

2. Ergolis tnerione. Cramer, Sub-family NymphaltnaB. Family 
Nymphalid3f.Sub'order Rhopalocera. Order Lepidoptera. Plate ix, 
Fig3. 5i imago male ; ^a larva ; 5A, pupa. 

In August, 1900, some caterpillars found eating the leaves of the 
castor-oil plant in Calcutta were reared in the Museum. They 
proved to be the butterfly Ergolis merione, Cramer, which has a wide 
range in northern and continental India, Burma, the Malay Peninsula 
and Sumatra. A figure of the upper side of the male insect is shown 
on Plate X, Fig. 5; Fig. 5 a, larva: Fig. 5 b^pupa. 

3. Euproctis scintillans. Walker. Family Zywuii/riVflte. Sub-order 
Phalxnas. Order Lepidoptera. 

A single specimen of the above-named moth was bred in Calcutta 
in May, igoi, from a larva found feeding on the leaves of a 
castor-oil plant growing in the Museum compound. The moth 
occurs throughout India and Ceylon, in Burma, and the Andaman 
Isles. 
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4. Thosea cana. Walker. Family Ltmacodida* Sub-order 
Phalmnag. Order Lepidoptera. Plate xi, Figs, i, ^ ; la^ 9 ; i^j 
full'grown larva twice enlarged; ir, cocoon life-siae. 

The larvs of Thosea cana, Walker, were found in June feedingr 
on the leaves of the castor-oil plant in Calcutta, and a pair of moths 
were bred from them in July. I have identified this species as 7^. 
cana with much doubt. Sir George Hampson in ^'The Fauna of 
British India : Moths," vol. i, p. 378 (1892), says that the male has the 
antenns bipectinated to the tips, while my male has them simple, 
neither does his figure of the male nor Dr. Moore's figures of both 
sexes in '* Lep. Cey." agree very well with my specimens. Hampsoa 
records the species from Kulu, Sikkim, Poona, the Nilgiris, and 
Ceylon, with an ochreous race from Dalhousie and Murree. In my 
specimens the male is brown white, the female is ochreous. During 
tny absence my assistant Mr. Peal drew up the following description 
of the earlier stages :— YoUNG larva : Length 8i mm. Shape 
elongate»elliptical ; the sides of the body sloping inwardly giving it a 
triangular form ; the dorsal area rather flat. The body bears forty 
tubercles in four rows, ten in a row, two subdorsal, two sublateral ; 
the tubercles covered with a large number of whitish hairsi each 
hair black-tipped. Colour : on dorsum a narrow central bluish line, 
bounded on each side by a green line^ and then by a lemon-yellow 
line, the green and lemon-yellow lines of equal diameter, the central 
bluish line one- third as wide as the others ; the green lines are 
clouded with purple as far as the third pair of tubercles. The dor- 
sal tubercles are yellow, the anterior pair reddish. The rest of the 
body is light green. Head greenish, except the mandibles which 
are brown. The dorsal and sublateral tubercles are united each to 
each by a ridge running diagonally down the side. OLDER LARVA : 
Length 11^ mm. Similar in colour to the young larva. The raised 
ridges on the sides which join the tubercles and the interspaces of 
which form shallow pits, are edged with yellow. FuLL^GROWN LAR- 
VA : Length 20 mm. The dorsum is more suffused with yellow than in 
the earlier stages ; the tubercles are still small, and no longer than 
in the larva at the second stage. The spiracles, one behind each of 
the sublateral row of tubercles, are light brown ; the true or thoracic 
legs exceedingly small and pale coloured ; there is a cream-coloured 
sublateral line below the spiracles. In one specimen (out of two 
examined) there are two claret-coloured patches on the dorsum between 
the third and sixth pairs of tubercles, both patches (which only cover 
the green lines) divided into two by the dorsal blue line. CocoON. 
Length 10 mm. Shape oval, hard, dirty-brown in colour^ attached 
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towards the outer edge of a leaf for about half its circumference, the 
leaf for that distance being wrapped around the cocoon. 



On Oryza sativdh Linn., Natural Order Or€Mn1ne€B. Rice or 

paddy. 

i« Melanitis ismene^ Cramer. Sub-family Satyrina* Family 
Nymphalidse. Sub-order Rhopalocera. Order Lepidoptera. Plate 
ix, Figs. 4, male^ wet^season form: Aa^ female^ dry-season 
form. 

Both wet and dry season forms of the butterfly Melanitis ismene, 
Cramer, were reared in Calcutta in Octobery 1900, from larvae found 
feeding on the rice plant. As the butterfly is common, especially 
along the edges of paddy-fields where there is some cover for it— it 
flies chiefly in the evening after sunset and in the morning before 
sunrise, being markedly crepuscular in its habit&— it is not unlikely 
to do a considerable amount of damage to the growing rice. The 
larva feeds commonly on coarse grasses also. 

The figures show both the wet and dry season phases of the 
butterfly. It has a very wide range in the tropical portions of Africa, 
Asia, Australia and the South Sea Islands, but does not occur in the 
Americas* 

2. Baoris (Chapra) mathias, Fabricius. Family HespetiidsB. Sub- 
order Rhopalocera* Order Lepidoptera. Plate ix. Fig. 6, imago^ 
male. 

The larvae of this hesperid (or " Skipper *' ) butterfly were found 
feeding in October 1900 in Calcutta on the leaves of the rice plant* 
The insect has a wide range in Asia and Malaya. The figure shows 
both surfaces of a male bred from rice. The larva eats other grasses 
also, 

3. Remigia frugalis^ Fabricius. Family Noctuidse. SubK>rder 
Phalasnae. Order Lepidoptera. Plate xiii, Fig. 4, imago* 

The larva of Remigia frugalis^ Fabricius, was found feeding in 
the neighbourhood of Calcutta in October 1900 on the leaves of 
paddy and was reared in the Museum. Though apparently from the 
few larvae discovered it does not appear to do any appreciable 
damage, it goes to swell the large number of pests that ravage the 
staple food crop of Bengal. The moth has a wide range, being 
found in West Africa and throughout the Oriental and Australian 
regions. The figure shows both upper and underside of the moth 
lyhicb w^s bred frpm irice. 
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4. Leucania sp. Family Noctuidssm Sub-order Phalxnas. Order 
Lepidoptera^ Plate xii, Figs. 7 and ^^ imago ^ 8 a ^ pupa. 

In " Indian Museum Notes," vol. i, p. 51 (1889), Leucania loreyt^ 
Dup., is reported to have done great damage to the rice crop in the 
Sambalpur district of the Central Provinces, causing a loss of about 
one-eighth of the crop in some places. It is known locally as 
"haripok." This insect is referred to in vol. ii, n. 6, p. i60| n. 124 
(1883) as "harnipok.'' The moth is figured in vol. lii, lu 6 (1896). 
The moth has a wide range in Europe and throughout India^ Burma 
and Ceylon. 

In " Indian Museum Notes/' vol. ii, p, 5 (1891), Leucania extranea, 
Guen^e, it is recorded that three difierent officers in the Rangpur 
District of Bengal reported "great," '* immense," and ** extensive'* 
injury in November and December, 1890, to the paddy crops, by 
cutting oflthe unripe ears from the stalks. In the same vol., n,6| p. 160, 
n. 123 (1893), this moth is reported to be doing much damage in 
Bengal by biting off young paddy, by eating ornamental oats {Avena 
sp., Natural Order Graminese) in Calcutta, and attacking the 
pea {Pisum sativum^ Linn., Natural Order Leguminosss) in Patna. 
It is figured in voL.iii, n. 3, p. 135 (1896), larva, pupa, and moth. In 
vol. iii, n. 5, p. 62 (1896), the notorious " leda poka '' caterpillar, 
which attacks paddy, was received in the Museum from Backerganj, 
Bengal. They were bred and two species of Leucania emerged, one 
L, extranea, Guen6e, the other smaller and difFerently marked. A 
dipterous parasite of the family Tachinid^e, Masicera castanea^ van 
der Wulp, is recorded in vol. iii, n. 5, p. 12, n. 5, pi. ii fig. 3 (1896), 
as having been bred from the larva of Z. extranea from Patna. 
This parasite is again referred to in the same volume and part, p. 42, 
and in vol. iv, n. 4, p. 219, n. u (1899), Lastly, in vol, iv, n, 4, 
p. 191, n.y. (1899), the same process block that appeared in vol. iii, 
n. 3, p. 1 35, is reproduced. The name is changed to L, unipuncta^ Haw., 
which is older than Z. extranea. It is said to be doing an enormous 
amount of damage to the " jowari " crop (Andropogon Sorghum^ 
Brot., Natural Order Graminese) in the district of Poona in the 
Bombay Presidency. Sir George Hampson notes that the moth is 
" universally distributed," occurring all over the world. 

In October, 1900, in Calcutta, the larva of a species of Leucania 
which appears to be nearest to Z. homopterana^ Swinhoe (Trans. Ent. 
Soc. Lond., 1890, p. 219, n. 294, pl. vii, fig. 12) was found feeding on 
paddy leaves and reared in the Museum.* The chrysalis is surrounded 
by a slight cocoon formed by drawing some of the paddy leaves 
together. The moth itself has a remarkable resemblance to the dried 
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paddy leaves when at rest on them with its wings folded, in which 
position only the upperside of the front wings can be seen. 

Plate xii, Fig. 7, shows the moth twice enlarged, upper and 
under side, from specimens bred in Calcutta. Fig. 8, moth; 8^, pupa 
shew the smaller species which was bred in Calcutta from larva; 
received from Backerganj. They have not been exactly identified, 
the genus being a large and difficult one. 

5. Grammodes geometrtca, Fabricius. V dimWy Noctuidas. Suborder 
Phalwnas. Order Lepidoptera. Plate xiii, Fig. 7, imago. 

In November, igoo, caterpillars found attacking paddy in the 
neighbourhood of Calcutta were reared in the Museum. On 
emergence they proved to be Grammodes geometrica^ Fabricius, 
found in Europe, Africa, throughout India and Ceylon, Java, Formosa 
Island off the coast of China, and Australia. The figure shows both 
sides of the moth natural size. 

6. Tribolium confusum^ Jacq. Duv. Family Tenebrionidae. Order 
Coleoptera. Plate viii, Figs. 4, beetle dorsal view ; 4^1, beetle lateral 
view; /^b^ larva. 

In April, 1899, ^^ Reporter on Economic Products to the Gov- 
ernment of India forwarded some rice weevils received by him from 
the Director, Land Records and Agriculture, Burma^ which he 
reported to be attacking rice and paddy in Rangoon. Some of the 
specimens were sent to Mons. A. Granville, who identified them as 
Tribolium confusum^ Jacq. Duv. 



On Zea may8f Linn., Natural Order Oraminece. Indian com or 

maize, vernacular name ** makai." 

I. Chilo simplex, Butler. Family Crambidas. Sub-order Phalaense. 
C rder Lepidoptera. 

On 2oth July, 1901, Mr. C. A. Benn, of the Seeraha Indigo Concern, 
Champaran, Bengal, wrote as f ollows : — '' In riding through some 
'' makai ** fields (Indian corn or maize; to-day I noticed that the cen- 
tral shoot of many of the plants was dead, exactly similar to what 
happens in the sugarcane when attacked by borers. On examining 
the plants I found they were attacked by borers. The native culti- 
vators say that the borers in the '' makai " are exceptionally bad this 
year. There has been very little rain— that perhaps may account for 
it.' It is rather important for us as growers of sugarcane to know 
whether the insects are the same species as attacks the cane, for it 
will not be of much use if we eradicate the borers from the cane 
when they are flourishing all over the district in the ^^ makai/' 



140 Indian Museum Notes. [Vol. V« 

On examining the specimens sent I found them to be larvae (nu* 
merous) and two pupae of Chilo simplex^ Butler, the most notorious 
of the Indian lepidopterous sugarcane borers. In a single shoot of 
maize I found as many as seven caterpillars, all nearly full-grown, foiir 
and three in a shoot were quite common. The shoots were riddled 
from end to end, the growing point was dead, and the interior of the 
shoots rotten^ ill-smelling, and infested with maggots of flies (Order 
Dipt era). 

In '' Indian Museum Notes/' vol. ii, n. i, pp. 2, 3 (i8gi), the 
larva of a moth which was almost certainly Chilo simplex was re- 
ported to have been sent to the Museum from Amritsar, where it had 
done mach damage to the millet and maize crops. These insects 
emerged as moths on 3i8t March and the 4th and 5th lune following, 
taking at least nine months to undergo one generation. It is highly 
improbable that this is the normal time the insect takes to complete 
its metamorphosis ; under favourable conditions as to weather, abun- 
dance of food and temperature, a few weeks will be found to sufiice 
for its life-cycle from egg to moth. Other references to this insect dam* 
aging maize will be found in '' Indian Museum Notes/* voL iii, n. i, 

PP- 5'* 52 (1896). 

Chilo simplex so far does not appear to be a bad pest in the 
sugarcane at Seeraha ; it occurs far less frequently there than the 
other two borers* But if the insect thrives and multiplies greatly in 
the maize which is grown throughout the district during the rainy- 
season, it will certainly spread to the sugarcane if the two crops are 
grown near to one another. It would be of little use trying to exter- 
minate it in the sugarcane ard allow it to remain rampant in the maize. 
As it is difficult in India to induce the cultivators to systematically 
resort to remedies which involve much cost or labour, it would appear 
advisable as far as possible to prevent the growth of maize close to 
sugarcanei the latter being by far the more valuable crop. The per- 
fect moth is sluggish, and would probably not travel far, so if the 
two crops were well separated, the borer though present in the maize 
would probably not spread greatly to the sugarcane. 

As regards the damage done to the maize itself, searching for and 
destroying the eggs on the young plants would be an excellent 
remedy early in the season. Once the larvae have emerged from the 
egg there would appear to be nothing to be done, but to cut out and 
destroy all shoots bored by the insect. The presence of ''dead 
hearts'' in the maize plants which have been bored into for any 
length of time will declare at once the presence of borers. 

I spent the month of August at Seeraha in ChumparaUi and found 
Chilo iimpfex at all stages in the maize, and bred many moths froin 



No. 8.] Cereals and Crops. 141 

larvx and pupx found in the maize stalks. This borer appears, how- 
ever, to do the greatest damage to the plant when it is young. A young 
shoot or plant attacked dies out entirely, while an older plant, if 
attacked by a few (one or two) borers, will escape and produce seed- 
pods. It is almost certain that there are at least two generations of this 
insect during the time the maize is on the ground, probably three. 
My efforts to discover the eggs failed, though I kept many moths in a 
very large breeding cage and supplied fresh stalks of maize to them 
daily. No eggs were discovered, so probably the insect will not lay 
readily in captivity. In the first generation the larva burrows through 
the young maize stalks from end to end and entirely kills them. 
The second generation, though still to be found in the maize stalks 
even when as high as six feet, does but little damage to them, the 
quantity of pith or inner substance of each stalk eaten being but a 
small proportion of the whole. It also eats into the male flower buds 
at the tops of the plants when still in the rolled-up stage. At this 
period of the plant's growth the larva seems largely to abandon its 
former habits of boring into the growing stalks, and seems to prefer 
the succulent unopened flowers. 

On August 12th, 190 1, Mr. J. M. Hayman, Deputy Director 
of Agriculture, North- Western Provinces and Oudh, sent from the 
Experimental Station, Cawnpore, some larvx of Chilo simplex^ But- 
ler, which was destroying the maize crops in that district. He 
writes :— '' You will notice that the egg appears to be laid under the 
epidermis, at least I judge so by the marks on the leaves, which look 
as if the young larvae had hatched from the egg, and proceeded to go 
down into the plant. I did not notice these marks (mostly along the 
midrib of the leaf) except on plants attacked. I also notice that there 
is a small white maggot with a black head about '25 of an inch in 
length which preys upon the borer [larva] in the rotten parts of the 
plant.'' The stalks of maize sent me by Mr. Hayman were too de« 
cayed on reaching me to enable me to trace the ravages of the young 
larvae. The eggs are doubtless laid on the leaves close to the point 
where the leaves join the stalk, the young larvae burrow into the 
leaves and from thence into the stalk, gradually tunnelling down the 
stalk. The maggots referred to by Mr. Hayman are almost certainly 
a dipterous parasite, several species of which seem to invariably 
attack this and other borers of maize and sugarcanej destroying large 
numbers of the larvae. 

2. Marastna trapezalis^ Guen^e. Family Pyralidss. Sub-order 
Phaleensg, Order Lepidoptera. 

This moth is thus described in Sir George F. Hampson's '' Fauna 
of British India : Moths," vol. IV, p. 277, n. 4819 (1896) :— ''Pale 
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ochreous suffused with fuscous brown ; palpi blackish, white below : 
anal tuft striped with white. Fore wing with the costal and outer 
areas most suffused with brown ; indistinct oblique subbasal and 
antemedial lines ; two dark specks on the disco-cellular nervules ; a 
fine oblique postmedial line excurved between veins 6 and 2, and 
with a diffused curved line beyond it. Hind wing with antemedial 
and medial oblique lines almost meeting at the anal angle ; a post- 
medial line from thecostato vein 2, sometimes almost connected with 
the medial line; the outer area suffused with brown. Both wings 
with a dark marginal line and a line through the ciliai which are pale. 
iy^W/tf/: Neotropical, Ethiopian, Oriental, and Australian regions. 
Expanse 22 millim. In the Museum collection are two bad specimens 
from Kulu in the Western Himalayas. 

I found the larva of this moth quite common at Seeraha, Cham- 
paran, Behar, Bengal, in August, 1901. It is a little under an inch 
in length when full grown, almost transparent, either pale ochreous 
(rarely) or glassy green (more commonly) in colour, cylindrical, very 
attenuated for its length, with the usual three pairs of thoracic legs, 
four pairs of abdominal legs on the 7th — loth segments and anal 
pair of claspers. The head is ochreous, the mouth parts dark brown ; 
the body bears a few sparse black bristles ; there is a dark, not very 
prominent, interrupted, dorsal pulsating line (the heart) ; each segment 
bears anteriorly a large oval spot defined outwardly by a narrow 
black line bearing two small round black spots with a central bristle 
one at each end of the length of the oval, behind which are two 
similar round separated spots, one on each side of the dorsal line 
of the animal each bearing a black bristle ; the under surface and legs 
of the larva are pale yellowish green. The pupa is pale brown, 
darker above than below, narrow, the head rounded, the thorax 
straight (not humped), the abdominal segments narrow and ending in 
a fine point. 

The larva feeds on the inner surface of the leaves of the maize 
plants, .only eating the parenchyma of the leaf, never making a bole 
through the leaf. It rolls up one edge, fastens it down with strands of 
silki and lives inside this shelter. The eaten surface of a leaf is 
white, and the larva eats the leaf in long lines which often form 
white patches. The pupa is formed in a slight cocoon in a rolled up 
leaf. As a pest this larva at Seeraha seemed to do but little damage, 
but under favourable conditions it is probable that it might prove to 
be a dangerous pest by destroying all the leaves of the plant. The 
larva is very active when disturbed, running backwards and forwards 
equaUy rapidly, and dropping to the ground by a thread of silk. The 
pupal stage lasts about a fortnight. Probably after the "makai " is 
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cut| this moth finds its food in some other crop, so that generation 
after generation exists all the year round. 

Plate xiv, Fig. 3, imago ; ja, pupa, both x 2. 

3. Cantharis rouxi, Casteln. and Cantharis tenuicollis^ Pall. 
Family Cantharidasy Order Coleoptera. 

On 2ist September, igoi, Mr. J. M. Hayman, Deputy Director 
of Agriculture, North-Western Provinces and Oudh, forwarded two 
very distinct species of beetles which he says '' appear to be de- 
stroying the male flowers and also eating off the stigmas (silky tuft 
of cob) of some late maize growing in the Experimental Station at 
Cawnpore. They appear to be very numerous." 

On comparing the specimens with named examples in the collec- 
tion of the Indian Museum^ Calcutta, they were found to agree with 
Cantharis rouxi and C tenuicoUis. In '' Indian Museum Notes/' 
vol. i, n. I, p. 60 (1889), a species of the same genus of beetles was 
reported to have destroyed a crop of yellow cholum (millet) in a 
village in Kurnool, Madras, by eating up the leaves. In voK Hi, n. i, 
p. 23 (1896) of the same work these beetles were identified as Epi'^ 
cauta rouxi f Cast., and Epicauta tenuicolli [sic. !], Pall. The genus 
Epicauta according to Gemminger and Harold is a synonym of 
Cantharis^ Again in vol. v, n. 2, p. 50 (1900) Epicauta rouxi is 
reported to have attacked the " kutki '' [Panicum sp.) crop in the 
Central Provinces. 



On Ci^rn. 

I. Agonoscalis nubila^ Fabricius. Division Eysarcoriaria. Sub- 
family Pentatominss, Family Pentatotnidse. Order Rhynchota. Plate 
xvi, Fig. 4, imago X 2. 

Dr. Alfred Lingard, of the Imperial Bactereological Laboratory, 
Muktesar, North-Western Provinces, forwarded to the Museum in 
April some bugs which he reported as having devastated the corn 
crops in Ajmir or the surrounding districts. No further information 
was sent with the specimens, nor is the variety of the corn affected 
stated. The insects stand as Agonoscalis nubila^ Fabricius, in our 
collection. It was described by the late Mr. E. F. T. Atkinson in the 
Jonrn. A. S. B., Vol. Ivii, pt 2, p. 48, n. 196 (1888). It has a 
very wide range, Mr. Atkinson reporting it as occurring in the 
Philippines, Java, Malacca, India, China^ and Japan. The figure 
shows the dorsal surface of the mature insect enlarged twice. 

L 2 
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VI.— INSECT PESTS OF INDIGO. 
On Indigofera tinctariap Linn., Natural Order Legumifioste* 

The indigo plant. 

1, Anoplocnemis fhastanuSf Fabricius. Sub-family Mictinse* 
Family Coreidae. Sub-order Heteroptera. Order Hemiptera. Plate 
xvi, Figs. 6, tmago^ dorsal view ; 6 a^ imago, lateral view, by ij. 

In July, 1900, Mr. W. GoUan, of the Government Botanical 
Gardens, North-Western Provinces, Saharanpur, forwarded some 
bugs, regarding which he wrote, " These insects have lately been 
damaging a small experimental plot of indigo I am growing in the 
garden. The insect congregates in clusters of three to four near the 
tops of the plants, and cuts the young growing points, feeding on 
these when they fall over to the point where the insects are clinging 
to the thicker portions of the stems. They drop to the ground 
when disturbed, so I get rid of them by siiaking them on to cloths 
spread on the ground below the plants.'' 

Mr. W. L. Distant has kindly identified the insect as Anoplocnemis 
phasianus, Fabricius, vide Lethierry and Siverin's Cat. Gen. Hdmip- 
t^res, vol. ii, p. 12 (1894). The figure shows one of the specimens, 
dorsal and lateral views, x i^. 

2. Bagrada picta, Fabricius. Sub-family Pentatominsg. Family 
Pentatomidas, Order Hemiptera, 

At the end of April Mr. E. A. Hancock and I found a small plot 
of Natal indigo plants grown for experimental purposes at Pembe- 
randah near Oalsingh Serai, Behar, attacked by a small bug. The 
insect had spread on to the plot of indigo from an adjoining thresh* 
ing floor on which a crop of " Sursea *' (Mustard), Brassica sp., 
Natural Order Cruciferos^ had been threshed. The bugs had evi- 
dently been feeding on the Sursea, but when that ^as cut and had 
dried had migrated to the indigo, on which it was^feeding. It might 
become a severe pest if its ordinary pabulum failed. Mr. W. L. Dis- 
tant has kindly identified it as Bagrada picta^ Fabricius, Sub-family 
Pentatominas, Family Pentatomidae^ Order Hemiptera. At a later 
date Mr. Hancock informs me that this bug did very great damage 
to his indigo plants. 

3. Chilomenes sexmaculata, Fabricius, Family Coccinellida, 
Order Coleoptera^ 

This lady-bird beetle was found to entirely eat up and eradicate a 
swarm of black aphids which had attacked a small plot of indigo 
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grown in the compound of the Indian Museum, Calcutta. The beetle 
has a wide range, being found in South Africa, throughout India, the 
Malay Peninsula, Sumatra and Java. 

4. Agrotis segetiSf Schiff. Family Noctuidae. Sub-order Phalaense. 
Order Lepidoptera, Plate xii., Figs. 2, imago X 2 ; 2 a, larva x 2 ; 
2b i pupa X 2. 

In March^ 1897, Messrs. Finlay, Muir & Co. sent some live larvae 
to the Indian Museum, Calcutta, reporting that they were attacking 
the indigo in one of their estates. This appears to be the first 
report received by the Indian Museum, Calcutta, regarding the 
damage done by any lepidopterous pest to indigo. The specimens 
were reared in the Museum, and proved to be A. segetis^ Schiff., and 
i4. JiV^ifiVa, Kollar. The first of these appears to be "The Indigo 
Caterpillar" par excellence. Reference to these insects will be 
found in ** Indian Museum Notes," Vol. IV., n. 4, pp. 194, 195 (1899). 

On 29th March, 1897, Mr. H. Thorp, of the Luckimpur Indigo 
Concern, Segowlie, Behar, reported that caterpillars were then very 
rife and doing great damage to the indigo all over Behar. He wrote : 
"This year the caterpillars are worse and more persistent than I 
have ever known them. Having destroyed one crop in my *' Zerats" 
or home cultivation, they have attacked the new crop which I re- 
sowed as soon as it appeared above ground.'* On 6th April, 1897, 
Mr. Thorp wrote : " As a preliminary symptom there appears a little 
cobweb on the young indigo plant, which binds the topmost shoots 
together, and on the leaves appears minute black specks, whether 
the excrement or eggs [certainly the {oi:mer- Ed^ of the caterpillars 
I cannot say. On opening the web I have mentioned a tiny cater- 
pillar is seen. They spread with amazing rapidity. One evening a 
field, or "chukla'' as it is called, of many acres in extent, may be 
fresh and healthy-looking, and the next morning the whole of it will be 
blighted. The effect of this is more or less fatal to the plant accord- 
ing to circumstances. In strong lands, and if the plant attacked is 
fairly advanced, though the leaves may be entirely withered and eaten 
up, the stem will shoot again, and provided that the plant is not again 
attacked will survive with only a small percentage of loss. But in a 
year like the present one, with the moisture deficient to start with 
and in light lands (which is the general character of indigo lands) 
the attack is generally fatal to the plant. East winds seem to be 
favourable, and west winds unfavourable to caterpillars. When the 
wind blows persistently from the east for days together, caterpillars 
will appear almost to a certainty. They generally appear when the 
plant is young, say, a fortnight to a month old. I have known them, 
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howevefi to attack the plant in all stages of its growtb| and at all 
seasons of the year. The caterpillari however, which appears on the 
matured plant during the manufacturing season is, according to my 
experience, the green variety. Though these do not kill the plant, 
they strip it of its leaves, and render it practically unfit for manufac- 
ture." This report is published in " Indian Museum Notes," vol. iv, 
n. 4| pp. 195, 196 (1899}. O"^ specimen of the moth appears to 
have been reared, and drawings of the caterpillar, pupa, and moth 
were made which are reproduced on Plate xii.. Figs. 5, imago ; 5 tf , 
larva ; 5 d, fufa, all x 2. It is noted in ''Indian Museum Notes" 
that the material was insuflicient for identification, but the moth 
appears to me to be a stunted specimen of a species of Caradrina, 
Subfamily Trifinasy Family Noctuidx. 

From March 19th to 27th, 1901, I made Mozufferpur, Behar^ my 
head-quarters, visiting the surrounding Indigo Concerns in search 
of "The Indigo Caterpillar." During these eight days I met with 
but slight success, as I was able to find only three newly-hatched 
caterpillars at the Ottur Concern, which I was not able to rear. 
The season was unusually backward owing to the cold and late 
spring ; moreover, all the indigo had to be resown, as rain fell early 
in March and destroyed all the crop. Searching the indigo fields at 
night with a lantern in the expectation of finding the moth oviposit- 
ing was also unsuccessful, no noctuids whatever being seen ; four 
species of Pyralidas only were captured. The season was altogether 
unfavourable for the indigo caterpillar, the wind being always from 
the west and therefore a dry wind, there being no easterly moist 
winds, which are said to be favourable for the insect. 

On 5th April, 1901, Mr. E, Macnaghten, Secretary, Behar 
Planters' Association, Mozuflerpur, sent a few indigo caterpillars 
from the Pipra Concern, Tirhut, to the Indian Museum, Calcutta, two 
of which produced moths, and from this material the larva, Plate XII, 
Fig. 5a, the pupa, Fig. 5b, and the imago Fig. 5 were drawn. 
The caterpillars pupated on May ist, and emerged as moths on May 
20th. 

From April 17th to April 24th, 1901, 1 again visited Mozuflerpur. 
At this period the indigo caterpillar had nearly disappeared, but I 
succeeded after much searching in finding a few at the Bbichanpur 
Indigo Concern, which I reared to the pupa stage, when they all 
unfortunately died, producing no moths. Whether or no they were 
Agrotis segetis I cannot say, but most probably they were. I was 
informed that these caterpillars were more numerous about ten days 
or a fortnight before my arrival, but that they have not been at all 
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common anywhere in Bebar this season. My specimens varied 
considerably in size, some being twice as large as others ; they vary 
greatly in colour also, some being pale green, others yellowish green, 
and others again dark green. A nearly full-fed larva when extended 
in walking measures between a half and three-quarters of an inch in 
length. In colour it is green of various shades ; the segments appear 
to- be considerably retractible, as the larva when disturbed curls up 
into a ring, when all the segments are shortened and thickened. The 
larva is nearly cylindrical, the head is smaller than the second seg- 
ment, the segments increase in width to the fourth, from thence to 
the anal segment they are of nearly equal width, though the anal 
segment is slightly larger than the others. The head is pale 
greenish-ochreous with a few scattered black bristles. There is a 
broad dorsal area of a paler green than the lateral areas, bearing 
numerous fine green lines, two of which close together in the middle 
line of the back are darker than the others ; the broad dorsal area is 
bounded by a rather broad yellow line on eiach side ; the lateral areas 
are darker than the dorsal area, and bear similar fine darker green 
lines ; the lateral area on each side is posteriorly bounded by a broad 
yellow line irregularly marked with reddish-orange ; just anterior to 
this line are the pure white spiracles ; the ventral surface is pale 
green, as are all the legs ; the claws of the true or thoracic legs and 
the bristles on the pro or abdominal legs are reddish-brown. The 
larva is exceedingly active, walking fast, and^ as noted above, curls 
itself up into a ring when touched and drops to the ground without 
spinning a suspensory thread. It is probable that the hotter climate 
of Calcutta was the cause of the death of all the pupae I brought 
down from Behar. On examining them I found they had all shri- 
velled up in the earth at the bottom of the breeding-cages in which 
they had been kept. 

Agroiis segetis has received many synonymic names. Sir George 
Hampson in ''The Fauna of British India: Moths," vol. ii, p. i8i, 
n. 1620 (1894), gives nine names, given it by Walker and one by 
Swinhoe. He thus describes it: — "Whitish-brown, pale-brown, or 
fuscous ; palpi darker at the sides ; collar with a dark line ; abdomen 
whitish. Fore wing with double waved subbasal, ante and post- 
medial lines ; an obscure waved submarginal line, and marginal 
series of specks ; the orbicular and reniform with dark centres and 
edges ; the claviform small and black ; all these markings being 
much obscured in the dark specimens. Hind wing iridescent white 
with a dark marginal line, and in some specimens with dark suffusion 
on the margin. 
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Habitat - Europe and throughout India and Ceylon. Expanse 
42—48 millim." [ 1*5 to I '9 inches, but often the moths hardly reach 
half this size.] The larva is known to be destructive to a great 
variety of plants, especially to turnips and corn in Europe; in South 
India and Ceylon it has been reported to eat the leaves of coffee^ 
vide " Indian Museum Notes/^ vol. iv, n. 2, p. 42, n. 9 (1897}. 

Much has to be discovered as regards the lifehistory of this 
destructive moth in India, especially as to its relation to the indigo 
plant. For instance, when are the eggs laid that produce the young 
larvae which eat off the young indigo when at its most vulnerable 
stage, f>., in the two, four, and seven leaf stages? Probably the 
eggs are laid imniediately the young leaves of the plant show them- 
selves above the ground, and hatch in a very few days, three or four 
perhaps. Again, why should the caterpillars do such great damage 
in some years, and be comparatively innocuous in others ? Why 
should the moist east winds be favourable and the dry west winds be 
unfavourable for their development? It might be suggested that 
with a moist atmosphere the plant is more succulent and therefore 
affords better pabulum for the minute caterpillar when first hatched 
than the plants would be under a dry and burning west wind, which 
would render the leaves tough and leathery. Again, what becomes of 
the insects when the indigo is safe, i.e., past the seven-leaf stage, 
till the next season comes round ? I may note here that later on in 
the year when I collected thousands of caterpillars embracing many 
species in the mature indigo, I did not meet with a single larva of 
A* segetis, though 1901 being a bad year for the insect they may 
have been present in the indigo, but in few numbers, and so escaped 
observation. Or the insect may, and probably does, feed on many 
other plants besides indigo, and so is enabled to carry on the species 
from one season to the next by this means. It is found in August, 
however, as I obtained two very small specimens at Seeraha at night. 
Another question that puzzles indigo planters greatly with regard 
to this insect is a reason for its being so much more prevalent on 
seeted lands (t.^.j lands highly manured with the refuse plants from 
the indigo fermenting vats after the indigo has been extracted) 
than on lands not so manured. The only reason I can suggest is 
that plants from manured land are naturally the most vigorous, and 
consequently can bear a larger *' crop *' of caterpillars than poor 
indigo from worn-out, unmanured lands. The eggs are certainly 
not laid in the seet as has been suggested. 

On May 28th, 1901, a letter headed "The Caterpillar Pest " 
appeared in The Englishman, from which the following extracts 
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have been made:— '^ One of the most determined and persevering 
enemies the planter has to fight is the little green caterpillar; it 
will turn up suddenly in a year when the crop is excellent, and 
sweep off sheets of strong young indigo, not leaving a trace behind 
of the once green crop. The caterpillar appears about March, 
when it will steadily eat its way through the four or seven-leaf 
indigo; and then its movements are shrouded in mystery, but the 
supposition is it changes from a stout bloated caterpillar into a 
chrysalis, which is thought to be buried in the ground ; but how 
long it remains in that state is not known. It then turns into a 
moth and lays its eggs on the indigo leaves, presumably at night, 
they taking about eight days to hatch." A bad "caterpillar year '' 
is thus described ; — *' After there has been a cold weather rain 
some time before the sowings, and the indigo has already arrived a 
four leaves, a few days of east wind is sufficient to produce cater- 
pillars. They will then creep, crawl, and eat until a west wind 
suddenly springs up and kills them and the half-dead thread-like 
stalks of the indigo remaining. If the planter is lucky enough to 
have moisture he resows his lands when the crop is dead, but with 
an east wind again the caterpillars appear and destroy the new 
crop ; the only chance the indigo has of being saved is their eating 
the whole of the leaves up, leaving the lines where the indigo was — 
a faint thin streak of wire-like stumps ; the caterpillars will then 
disappear, and if there are light west winds half the day and east 
winds the other half the crop will revive, and will soon spring into 
life again ; warmth and moisture helping it to grow out of all danger 
of the caterpillars doing it any further harm. But the planter is 
generally left with a badly crippled crop, it having been badly 
thinned out. The pests are always worse on "seeted" lands 
( '' seet '* is the refuse of the indigo from the vats, which is spread 
or ploughed into the land as manure), and as a rule they first 
appear on these lands. Towards the latter end of the '* khoonti 
mehai " (manufactre of indigo dye from the second cutting of the 
plant), milliards of caterpillars pass through the steeping vats with 
the indigo, and are thrown out with the seet in which they mix (a 
large number also falling with the indigo leaves to the ground on 
fields and mixing with the soil). These eggs remain in the seet 
throughout the cold months, and mix with the soil when the lands 
are seeted, and a cold weather rain, in conjunction with the mild 
east winds in March, is sufficient to stir them up and hatch them. 
The conclusion one must come to is that the grub is always more or 
less present in the indigo, and it appears under certain favourable 
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conditions from tbe soil ; and that the seet, however good as a 
manure, is always infested with the pest. I should be inclined to 
think, however, contrary to all principles, that if the seet was spread 
on the lands, and the spread seet afterwards burned on the fields 
carefully, that the lands would be benefited, and there would be no 
chance of the pest appearing on these lands.^ The year 1 897 was 
a terrible one for caterpillars throughout the whole of Behar, and a 
large number of concerns made as many as two or three resowings, 
and in the end the produce of indigo was only a little over half of 
that of other years. Take a factory in a bad " caterpillar year '* 
like 1897 with, ^^Yi 5iOoo bighas of cultivation (a bigha varies in size, 
but is usually about an acre), the cost for extra seed alone (the price 
of seed rising as the crops failed] would come to from Rs. 25,000 to 
Rs. 30,000 rough all-round figures, and in the end a bad crop/' 

In The Englishman of June 5th, 1901, "Old Planter" wrote 
about " The Indigo Caterpillar," and suggested that a circular be 
sent to each planter in Behar inviting him to give any information 
he may have regarding the life-history of the pest. On the follow- 
ing day was published in the same newspaper a series of nineteen 
questions that suggested themselves to me as requiring solution ; 
these questions were embodied by the Secretary of the Behar Indigo 
Planters' Association and circulated by him to the planters in 
Behar, 

Mr. J. M. Wilson notes that 1843 was a very bad caterpillar 
year as he is informed by a friend ; the caterpillars in that year made 
a clean sweep of the crop in about twenty-four hours and at about the 
same date all over Behar. Mr. Wilson says that "There are three 
kinds of caterpillars that do more or less harm to the indigo. The 
small green one, as far as my experience goes, does not do much 

* In the above remarks there appear to me to be several fallacious statements. 
Seeted or otherwise richly manured lands would more probably produce a larger 
"crop " of caterpillars than poor plant grown on poor lands. Again, as far as 
my experience goes, " The indigo caterpillar " does not show itself at all during 
khoontie mehai, though many other caterpillars of several species of moths are 
rampant at that period. But none of them survive the steeping process in the 
vats, all being killed, nor are any eggs that may have been laid by moths likely 
to survive. As for the eggs remaining unhatched in the seet throughout the cold 
months, this is I think also higly improbable. Nor do I think that the grub is 
always more or less present in tbe indigo. As far as my observations go, the 
caterpillar is only found in the first crop in the spring, never when the plants 
have grown to a considerable size. Burning the seet would certainly destroy any 
insects and eggs there might be in it (probably there are none of either), but tbe 
burning would certainly destroy the chief manurial qualities of the seet, the ashes 
being but of comparatively little value. 
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harm, and any change of weather seems to clear them off. The 
large green one sometimes attacks the khoontie indigo, and eats 
away the lower leaves, and does some damage. But the small 
reddish-brown caterpillar is the one that does most harm. My first 
experience of these was in 1853. We had succeeded in getting a 
splendid crop of young indigo, and I went into the head factory to 
report a sixteen annas jummah (full crop) and invited my manager 
to come and see it. He had to put off his visit for a day. However, 
the next morning we visited the fields, when to my horror and 
dismay the whole of my fine crop had disappeared, and the ground 
swarmed with these reddish-brown creatures. We had had a late 
cold weather rain and had plenty of moisture in the ground. So 
we sowed again, and the young indigo came up thickly only to be 
again destroyed by these caterpillars. However, we persevered 
and eventually the pests disappeared, and we got a very good crop 
and made a very fair season. Again in the years 1864 and 1865 
we had very bad caterpillar years. The question was whether to 
resow or to give the caterpillars a chance to disappear. We feared 
that our moisture would be insufficient, so we resowed. This we 
had to do once or twice, but eventually got a grand crop and a good 
manufacturing season followed. In a later year I witnessed a bad 
attack of these same reddish-brown caterpillars. This time the 
crop did not disappear, but where the insects had attacked the plant, 
the plant seemed to dry up and became brown, drying up into stuff 
like snuff when touched. Resowings had to be made, but we made 
a good season in the end. My experience is that this particular 
kind of caterpillar only appears after a late cold weather rain. The 
land being full of moisture becomes heated with a damp heat, and 
this brings these voracious little animals into life. I have watched 
them during the middle of the day when the west winds are blowing 
as from a furnace. They then hide under small clods of earth, 
coming out in the cool of the evening to feed on the indigo. I did 
not notice how long they lasted, but certainly over a week. I do 
not consider, except for the extra seed which has to be bought and 
the cost of labour in ploughing and resowing, that caterpillars are 
especially dangerous to the indigo industry. I may further note 
that during bad caterpillar years new lands will be quite free from 
them. They are generally worst in old factory zerats " [fields]. 

In all, five planters replied to my series of questions, Messrs. M. J. 
Wilson (who sent in the general report quoted above), F. Murray, 
of Kurnoul Concern, Tirhut ; T. R. Filgate, of Burhoulee Concern, 
Saran ; Kenneth Mackenzie, of Gokulnagar Concern, Purneah ; 
and Rt N. Sealy, of Kinderpati Concern, Gorakhpur. It will be 
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convenient to give the questions and the several replies received from 
each of these gentlemen in the order of the questions^ 

1. How many generations of the moth are there in the year? 
—Two in indigo.— (5'^<7/y.) 

3. The length of each generation, i>,, from egg to moth ?— About 

five months,— (S'^dj/y.) 

3. The length of each stage in a generation, the egg, the cater- 
pillar, the chrysalis, and the moth ?— The egg about two or three 
days, caterpillar about thirty days, — (Sealy.) 

4. When are the eggs laid? — From 5th March to 15th April,— 
(Sealy) 

5. Where are they laid, i,e,^ on the leaves of the indigo plant, in 
the ground, or on any other plants besides indigo ?— On the leaves 
of the indigo plant. Two leaves are stuck together with a web and 
the eggs are laid between {Sealy). [The web is probably made 
by the young caterpillar, not by the mother-moth who laid the 
eggs.— Ed.] 

6. What becomes of the insect during the period that there are 
no indigo plants on the zerats (fields}. Does it carry on generation 
after generation during that period on other plants than indigo, or 
has it a quiescent stage ; if so, what stage (egg, caterpillar, chrysalis, 
or moth) is it in ?— I think the insect has a quiescent stage during the 
cold weather, in the chrysalis stage. — [Sealy.) 

7. Does the caterpillar show any preference for early sown or 
late sown plants ?— The reddish-brown caterpillar prefers early sown 
indigo (Wilson). My experience is that early sown plant (1.^., plant 
sown in February) is not so liable to be attacked as late sown plant. — 
[Murray.) Prefers late sowings. — [Filgate.) Undoubtedly for late 
sown plant.*— (5^a/y.) 

8. What parasites affect the caterpillar? I have bred a tachinid 
fly (very similar to a house-fly in general appearance) from cater- 
pillars obtained at Muzaffarpur. This fly has been identified by 
Mr. Coquillett as Tachina subnigera van der wulp. There are 
doubtless other parasites. — (No answer.) 

9. What is the c;?use of a "bad caterpillar year"? Has cold 
weather rain anything to do with it, and why?<— My experience is that 
in a season when there are late cold weather rains followed in 
March by easterly winds with rather warm weather caterpillars are 
worst, especially the reddish-brown kind. The little green cater- 
pillar is with us every year more or less, and does less harm. The 
large green caterpillars found some years in our khoontie5 only 
appear during some years, and then often when we are getting extra 
produce.— (fi^i7^^n). In my experience always preceded by rain in 
Januaryi the reason why this should be sol donotknow.*^(/l/urray 
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If cold weather rains fall and the lands are ploughed and turned 
over, caterpillars are not bad. (Filgate) Caterpillars are always 
worse after a cold weather rain. I cannot give any reason for this 
except that late ploughing releases the chrysalises from the 
grounds.— (^^a/jf.) 

10. Why should seeted lands be more badly damaged by cater- 
pillars than lands not so manured ?-»I cannot say, but caterpillars 
often appear in seeted lands, when they do not appear elsewhere. — 
(Wilson.) Do not know the reason why, but seeted lands are 
certainly more particularly affected by caterpillars,— (^wrra^.) 
Although a fact, I cannot say why it should be so {Filgate). I take 
it that the leaves of seeted plant are more tender than those of other 
plants, — [Sealy.) 

11. Are the eggs of the moth present in the seet when it is spread 
over the fields ? Not in my opinion. — [Sealy.) 

12. A Tirhut planter suggests burning the seet and so killing 
any moth eggs there may be in it. But would not this procedure 
destroy most of the manurial value of the seet ? — Burning seet on the 
land only fertilizes the soil for the one year. (Wilson,) Would 
partially destroy manurial value.— (Afwrroy.) 

13. What is the best sprayer or strawsonizer to use to destroy 
the caterpillars ? — ^The best I have heard of is Strawson's. — (Murray.) 

14. What is the best chemical to use in the sprayer or straw- 
sonizer ? — Parafine is cheap, and, I believe, effectual, — (Murray,) 

15. Why is an east wind favourable, and a west wind unfavour- 
able to the caterpillars?— An east wind is a damp warm wind, while 
the west wind is the opposite. An east wind brings what the natives 
call *' Jhulka," a kind of cobweb in which small green caterpillars are 
generated; while the west wind brings "Jharka," a kind of blight 
that does away with the Jhulka, — ( Wilson.) East winds are favour- 
able to caterpillars, but I do not know why. — (Murray.) Damp suits 
the caterpillars. — (Filgate.) A west wind dries up the young cater- 
pillars when they have just been hatched out. — (Sealy.) 

16. Give the years when caterpillars were really bad. Do bad 
caterpillar years occur in regular cycles?— In my experience since 
1847 one of the worst years was 185a or 1853, and again in 1865. 
These were really bad years, but in the end we managed to secure 
fair crops. There have been other years when caterpillars have done 
harm, but not the damage they did in those above-mentioned. I 
think the pest depends a great deal on the weather, as noted in my 
reply to question 9. — (Wilson.) 1864 or 1865, 1888, 1889, 1893 and 
igoo.''^(Murray.) During the last ten years, there has been only one 
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bad ytaLT.'^{Filgate.) 1900 and 1901 were very bad years for cater- 
pillars. — {Sealy) 

17. Why should new lands in villages usually escape being 
attacked by the caterpillar when sown with indigo ? Why should 
they prefer (as stated by ^' Old Planter ") worn-out zerats? — I cannot 
say, but in a bad caterpillar year the zerats undoubtedly suffer more 
than the z\\\?}i.— {Murray.) The plant being stronger in new lands 
is more aflFected by the caterpillar.— (/^iV^tf/i?.) The caterpillars have 
attacked the indigo in both new and old lands both years (1900 and 
1901), but are worse in worn-out zerats.— (5'^tf/y.) 

18. Would it pay to manure indigo fields, which are known to 
be particularly badly affected by the indigo caterpillar so as to 
strengthen the young plants ? The latter would perhaps then be able 
to recover from the ravages of the caterpillar instead of dying out- 
right. — The young plant this year [1901] in lands manured with 
superphosphate did not get away any quicker than in ordinary lands. 
{Murray,) An answer to this question depends on the cost of 
manure per bigah. — [Filgate) 

19. Any other information should be given of a general nature. 
— My experience is that bad caterpillar years added considerably to 
the indigo seed bill. The crops eventually secured gave a good 
return, the "produce being better than in ordinary years. — {Wilson.) 
The caterpillar appears in most years in this district (Purneah). 
The indigo lands are but very roughly prepared and never weeded, 
the sowing being done by hand on the plough. The rougher and 
more weedy the land the less is the damage done by the caterpillar. 
Indeed it is only in fairly clean lands that any damage at all is done. 
Provided one has a normal rainfall to bring on the plant, the weeds 
do not interfere with the indigo in any way, but rather the opposite.— 
(Mackensie.) Caterpillars are worse here [Kindarpati Concern, 
Gorakhpurl than at any other factory I have been at, and I attribute 
this to the factory being near the jungle. During the period between 
the 5th March and 15th May north winds blow every night, and I 
think these north winds bring down the moths from the foot-hills 
which are covered with jungle. Caterpillars again appear towards 
the end of mahai. The eggs must be laid on the tender leaves of 
the second cuttings (khoonties) about the end of July and early in 
August, but the plants being stronger they do not do much harm. 
The eggs and young caterpillars on the plant appear to poison the 
leaves which dry upi and west winds at this stage cause the young 
plant to dry up before the leaves are thrown out. I think the only 
way to distribute a chemical would be to draw a cloth over the young 
plant kept wet with some chemica solution. This would prevent 
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the moths from laying their eggs on the young plant. How would 
steeping indigo seed in a solution of carbolic acid stop the moths from 
laying their eggs in the young plant? Steeping sugarcane before 
planting in the above-named solution certainly keeps the borer moth 
from attacking the young plant. — {Sealy.) 

The answer given by the planters to my questions do not shed 
much light on the question. While many planters hold that '' The 
Indigo Caterpillar " is the greatest enemy they have to contend 
againstj Mr, Wilson appears to think that the damage done is incon- 
siderable, except^ of course, the direct loss in the cost of fresh culti- 
vation and resowing. Practically the planters have no remedy for 
the caterpillar to suggest. Some of them have had a heavy log of 
wood called a " hanger " dragged over the young indigo when badly 
attacked by caterpillars in the hope that they would be crushed, but 
as the soil is light and friable the result is that but few caterpillars 
are crushed| the bulk of them being simply forced into the soft earth 
and receive no injury. The only effectual remedy appears to me to 
be to poison them. To do this efficient sprayers must be provided 
and in considerable numbers in large concerns where a large area is 
under indigo. As the caterpillars appear to show themselves almost 
simultaneously and do all the damage in two or three days, many 
and large sprayers will be required to get over all the ground in time 
to save the indigo. Constant watchfulness is absolutely necessary, 
as directly caterpillars show themselves they nr.ust be dealt with. 
In a very few days it will be too late to apply the remedy. The best 
poisons to be used will probably prove to be Paris Green or London 
Purple, which are both arsenical poisons. The strength of these 
compounds must be determined by experiment. There is not the 
smallest doubt in my mind that if either of these poisons be applied 
properly at the right time that the crop will be saved. " The spray- 
ing of plants'' by E. G. Lodeman (Macmillan & Co., Limited, 
London, 1899) ^^ ^^^ latest work I have seen on the subject, and 
should be carefully studied by those who wish to carry out experi- 
ments in exterminating "The Indigo Caterpillar." 

5. Agrotis bicontca^ Kollar, Sub-family Trifinds. Family Noctuidag. 
Sub-order Phalsenw, Order Lepidoptera. 

This moth was bred in March 1897, from a batch of caterpillars 
found on indiga and sent to the Indian Museum, Calcutta, by 
Messrs. Finlay, Muir&Co. It has not made its appearance since 
that date. It is thus described by Sir George F. Hampson : '' Differs 
from A. segetis^ Schiff. [see page 147] in having the subbasal, 
ante and postmedial lines of the fore wing almost or quite obsolete; 
the sub-marginal h'ne strongly dentate, with black streaks on it ; the 
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orbicular elongate, with a dark streak from it to the reniform ; the 
claviform very elongate, and filled in with black. Habitat : South 
Africa; North-Western Himalayas; the Punjab; Sikkim ; through- 
out the Bombay and Madras Presidencies; Ceylon. Expanse: 38 
millim. [1*45 inches.] In the Indian Museum, Calcutta, are speci- 
mens from Karachi, and Kulu and Solon in the Western Himalayas. 
Hampson gives three synonyms, Agrotis exigua^ KoWslt, A. spiculi' 
/era and A, aristifera, Guen^e. 

The one species of butterfly and ten species of moths which follow 
were all bred by me at Seeraha^ Champaran, Behar, during the months 
of August and September, 1901. They wete all found on indigo 
plants of considerable height, which were being' cut for manufacture 
of the dye at the end of the mohran and beginning of the kunti 
mahai. Though many of these species were brought in in large 
numbers in the caterpillar stage, none of them can be said (at any 
rate at Seeraha and in the present season) to be doing any consider- 
able damage. They all eat the leaves of the indigo and thus reduce 
the produce, but as the plants grow very thickly the damage done is 
hardly apparent. Nevertheless they must reduce the quantity of dye 
produced to a certain extent, and it is quite possible that in years 
favourable to them they may do very considerable damage. 

6. Chilades trochilus, Freyer. Family Lycsenidss, Sub-order 
Rhopalocera. Order Lepidoptera. 

This little butterfly has a very wide range, being found in South- 
Eastern Europe, almost throughout Africa, Syria, Arabia, Persia. 
Trans-Caucasia, the Pamirs, throughout India, Ceylon, Java, Baliy 
Sumba, Sambawa, and in Australia. In India the larva has been bred 
previously on Zornia diphylla^ Pers., Natural Order Leguminosse^ and 
Heliotropium strigonum, Willd, Natural Order Boragineae ; it has not 
previously been found to eat indigo. It has several synonyms, 
Lycasna putli^ KoUar, Lycaena isophthalma^ Herri ch-Schaffer Lycsena 
parva^ Murray, Lycasna gnoma^ Snellen. The following description 
is taken from specimens found on indigo \^^Larva : Length when 
walking *4 of an inch ; onisciform, of equal breadth throughout, both 
ends rounded ; pale green in colour, of the exact shade of the young 
indigo leaves on which it feeds ;• a slightly darker dorsal line edged 
with lighter green, also some similarly-coloured very faint diagonal 
lateral lines each crossing two or three segments; a prominent lateral 
continuous whitish line ; the whole surface shagreened and sparsely 
covered with fine black hairs ; the head very small, black, usually 
entirely retracted beneath the second segment; the constrictions 
between the segments shallow ; apparently no mouth-like organ in 
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the dorsal line on the eleventh segment, or excertible organs on the 
twelfth segment; all the legs pale green. Pupa '2 to -3 of an inch in 
length attached to the surface of a leaf by the anal end only, no 
median girth, colour pale green entirely without markings ; the 
surface of the body covered with rather long white hairs or bristles ; 
the pupa is rounded throughout, the thorax is slightly humped ; the 
head broadly rounded ; the anal end narrowly rounded. 

The tiny caterpillar of this very small butterfly was found in 
considerable numbers in the indigo fields, but being so minute it can 
do only very slight damage to the plants. 

7. Creatonotus emittens, Walker. Family Arctiidx. Sub-order 
Phalxnm. Order Lepidoptera. 

This moth is recorded by Sir George F. Hampson from the North- 
western Himalayas, Nepal, Manipur, and throughout South India 
and Ceylon. He gives five synonyms, ^/^^ rfl;«</ifl^«/fl, Walker, ^/(7tf 
diminuta, Walker, Spilosoma punciistrtga, Walker, Creatonotus 
rubricasia, Moore, and Aloaflora^ Swinhoe. He thus describes it: — 
''Head and thorax pinkish-whitish; abdomen crimson above, with 
series of dorsal and lateral bhick spots. Forewing pinkish-ochreous ; 
a black fascia below the median nervure from before the middle of 
the discoidal cell to some way beyond its lower angle, the veins 
crossing it pale ; a black submarginal streak above vein 5. Hind 
wing whitish, some specimens with a black spot at the end of the 
discoidal cell. The South India and Ceylon forms emittens ?lvA flora 
are much more suffused with pink than the northern forms ; in the 
former the markings of the forewing are prominent, in the latter 
obsolete or only developed at the end of the discoidal cell. Of the 
northern forms, diminutus has the markings prominent; candidulus 
narrow or almost obsolete ; and punctistriga with a speck at the end 
of the discoidal cell and a streak above vein 5 only. Expanse : 
S 30, ? 38 minims'* [V2 and 1-4 inches]. 

I only bred five specimens, though the caterpillars were fairly 
common in the indigo ; I found them difficult to breed in my breeding 
cages. The black markings on the upper side of the fore wing are 
extremely variable, in some the streak posterior to the median 
nervure is present, in others it is absent, and when present it varies 
in intensity and may be broken and continuous. The spot on the 
hind wing may be present or absent. Two pairs have the abdomen 
above crimson, one male has it luteous as described for Spilosoma 
punctistrigata, Walker. 

The larva is extremely active, running with great rapidity, curl- 
ing up into a ball when disturbed. The usual number of legs, three 
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f)airs of iBoracic^ f6ur ^airs of abdominal on jth^^toth ^egmeiftt 
and onti anal paih Head ochr^oui, the {ac6 with a re^e^s^d Y-^baperd^ 
ihsitiiihgf white, enclosing a bla^k triangular fjiarfeingf,- th6 body 
extrefnely fastiry, geineral coloration blackish or dark gfr6y doTtellyi 
gr^yiffh-white laterally ; a dorsal interrupted whitisd Hffe^ each seg- 
ment furiilshecl with lium^rous tubercles bearing long grey-black 
hairs ; the under-sdHace pale. Pupa fotmed in a slight Silken cocoota 
ihiied with the hairs fr^m the body of the larvai the cocoon spun 
up in the leaves of tbef food-plant; stumpy, i.e.f short and stout^ 
shining brown in colouri smooth^ without markingS| the head blunt 
and roundedi the thorax slightly humped, the anal segment bluntly 
pointed. 

I do not think this insect is ever likely to become a serious pest 

8. Heliothis armi^eraj Hubner. Sub-family Trijinds. Family 
Noctuidae. Sub-order Phalasnas. Order Lepidoptera. 

This common and widely distributed pest was foiind in consider- 
able numbers feeding in the larval state on the leaves of indi^6« 
Further references to it will be found Under Pisum sativum^ LJiid., 
at page 132, It might prove to be a very formidable pest to itidigo 
under favourable conditions. 

9. Prodenia littoralis, BoisduvaU Sub-family Trijinae. Family 
Noctuidas, Sub-order Phalasnasi OxAtr Lepidoptera. 

Further notes on this common pest will be found on p^ge 131 uhdefr 
Brussica {Eubrassica) oleacea botryits^ the caOliflower. U has been 
given six synonymic names, Prodenia ciligira and iestdceoides by 
Guen^e^ P. glaucistriga, sudterminalis and Jeclinata by Walker 
and Neuria retina by Freyer. The /^rvii when full grown is i'6 
inches in length. With three pairs of thoracic legs, four pairs of pro. 
or abdominal legs on the jth^ioth segments and a pair of anal 
claspers; Cylindrical, stout, smooth, without protuberances^ and 
hairless ; general coloration exceedingly variable, of several shades, 
of green from very pale to very dark, and of various shaded of broWfa 
there is in tne dark examples a pale reddish dorsal linie, aHd ih all 
a subdorsal or supra-lateral pale line, anterici- td the lattel: &Hd 
almost touching it is a series o\ linear black ispots, on^ on edbh 
segment on each side ; the spiracles prominent, siitroiibd^d b^ 
black, white, and ferruginous markings ; posterior \,6 the ^pirac)^s !h 
a pale band^ very prominent in the dark coloured specimiehs \ the 
lower surface and le^s always pale; bead dark, witb a |)t'bhiinetil 
reversed V-sbaped wbite marking, with its apex', in front. Pupa 
shining, smooth, broad, broadest in front, tapering grddtkally td Ihl^ 
sbarp anal segment, Ibe head robhded; thb thbrax Ve^ sllghtiy 
hiiikiped ; no marking^ whatever 
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In actual point of numloers this is the second worst of the many 
lepidopterous pests found by me in the indigo at Seeraha during 
August and September, Raparna nehulosay Moore, being the most 
numerous. But perhaps of the two P, liitoralis^ does the more 
damage, as k is the much larger caterpillar, prob'abiy four times as large 
and will therefore eat four times as many leaves as its smaller rival. 
This is almost certainly the fat green caterpillar frequently referred 
to by the planters as being found ip thousands in their steeping vats 
during kunti mahai. The Urva turns to a pupa in the ground as does 
Heliotkis armigera^ Hiibner. A small black fly about half the sise 
of a common house fly has been bred in small numbers from the 
larva of P. littaraHs, It has been identified by Mr* D. Coquillett as 
Pleeiops orbata Wiedemann. 

9 ax Tatrorhynchus vtncfali^, Walke^, Sub-farnily Tr^fina?, 
Family NQctnidss^ Sub-order Phal^nse^ Or^cr Lepidgftera* Platte 
xii, Fig. 6, (J . 

ScopuU mneialisi Wslktr, List Lep, Ins. B« M,, Vol. xXxW* pAge 
l47^(iB65); Bntler, Proc. ZqoI.. Soo. Loncl.« 1866, page 384; Swinhoe, Prpp. 
Zool. Soc. Lond.y 1886, page. 460 ; WarrePt Proc. Zool. Soc. Lgn^,, iSS^ page 
335 ; Ud^a vinctalis, Cotes and Swinhoe, Cat. Motifs, India, page 610, n. 4160 
(1887); Tatrorhynchus vinetaU, Ham pson, Fauna British Ind., Moths, vol. ii, 
page 2684 n. 1890 woodcut n. 148, male (1894). 

I only bred a single specimen of this very distinct little moth 
from indigo at Seeraha. It has been recorded from Aden, Karachi, 
Subathu^ Campbellpur, Mhow, Coimbatore, and from Australia. Its 
general appearance is that of a pyrale rather than a noctuid, 

10. Remigia archesta Cramer. Sub-family Quadrifina. Family 
Noctuidm. Syxh^oxdtxPhalasnss. Oxiitx Lepidoptera. Pbte 2(iii| Fig. 
3, imago. 

This moth has not before been reported in India as a pest to 
agriculture, though it occurs in large numbers in the indigo in August 
and September, and is the third most commonly met with according 
to my experience. As the larva is of considerable size It must destroy 
a large quantity of the leaves of its food-plant. Sir George F. 
Hampson gives ten synomyms for this species, which goes to show 
how variable it is. This is also evidenced by the specimens bred by 
me in one place from one food-plant and at the same time of year. 
A particularly noticeable variation is the presence in some specimens 
only, of a prominent round black spot behind the submedian nervure 
towards the base of the wing on the upperside of the fore wing. All 
the markings, however, vary in intensity; some specimens also are 
much lighter than others. The larva is even more variable than the 
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moth. Hampson's descriptions are as follows :-^" Imago pale red- 
brown ; abdomen pale f uscousi the anal tuft cchreous. Fore wing with 
a short subbasal red-brown line; an oblique antemedial pale or 
ochreous line, with diffused red-brown band on its outer edge; a 
sinuous medial line angled on the median nervure ; the reniform large 
and indistinct; a red-brown diffused postmedial band, on which is a 
dark line slightly excurved beyond the cell, and at vein 2 very irre- 
gularly recurved to the lower angle of the discoidal cell, then descend- 
ing to the inner margin ; an indistinct pale waved submarginal line 
with a series of black specks on it ; a dark waved marginal line. 
Hind wing ochreous fuscous, with a narrow fuscous medial band and a 
diffused submarginal band. Legs rufous. Some specimens have a 
black spot on the fore wing above the inner margin before the middle; 
the yariety gregaliSy Guen^e, is duller in colour, with the markings 
of the fore wing obsolescent. Larva purplish brown speckled with 
black ; the lateral area yellowish with red lines, a sublateral row of 
small black dots ; head with a brown and red lateral streak. Food- 
plant Desntodium, Natural Order Leguminosss. Pupa efflorescent. 
Habitat : Ethiopian and Oriental regions, North China. Expanse : 
42 — 54 millim. [15 to 2*2 inches.] 

Dr. F. Moore in Lep. Cey. vol. iii, p. igiy under Cannindm 
archesia^ gives the following description of the larva :— '^ Semi- 
looped ; with twelve legs ; the dorsal and under surface purplish 
brown, minutely black dotted, the sides yellowish and longitudinally 
lined with red and a sublateral row of minute black dots: head with 
a brown and red lateral streak ; front legs red, middle and hind legs 
brown. Pupa reddish ; efflorescent." 

I made the following description :^ Larva : \yhen full grown at 
least two inches in length. The usual three pairs of thoracic legs, 
two pairs of pro or abdominal legs on the ninth and tenth segments, 
and the usual anal claspers ; these three pairs of legs are furnished 
with very powerful and effective hooks so that the larva can adhere 
very closely to any surface on which it places itself. The larva is a 
semi-looper and can progress very rapidly. It is long in proportion 
to its girth, cylindrical. It presents a bewildering variety of colora- 
tion, so that it is impossible to describe all the variations in full. A 
few of the more striking ones may be mentioned : — The posterior 
surface very dark, almost black, strongly contrasted with a pale 
French-grey anterior surface, which is palest (almost white) where it 
meets the dark abdominal surface, and is divided longitudinally into four 
broad stripes of various shades, besides a dorsal stripe, each of these 
stripes is again made up of very fine lines, which under a magnifying 
glass are seen to be composed of small round closely-set darker spots 
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on a paler ground ; on the fifth segment there is always a prominent 
ocelloid spot on each side in the subdorsal area ; the linear markings 
are continued across the head ; the constrictions between all the 
segments obsolete^ so that it is difficult to locate the divisions 
between the segments. Other general colours that may be mentioned 
are pale gamboge-yellow^ sap-green of several shades^ ochreous 
mixed with greenish, many shades of brown, etc. None are pure 
green. The larva feeds chiefly at night, and rests on the stems of 
the indigo during the day, to which its various shades of colour closely 
assimilate, so that the insect is difficult to see. The larva when 
about to pupate (at least this is always so in captivity) spins a 
number of leaves together with silk, and forms a slight cocoon in 
which it turns to a pupa. The pupa is covered with a slight white 
bloom like that seen on a plum ; it is brown in colour, rather stouti 
cylindrical, *8 of an inch in length, the head rounded, the posterior 
segment bluntly pointed, the wing cases prominent. 

The insect is certainly a bad pest to indigo when in an advanced 
stage. As the pupa does not probably bury in the ground, it would 
be interesting to know in what stage the insect is when there is no 
indigo on the ground. Doubtless it feeds on other leguminous plants, 
of which one has been recorded, so is able to keep up successive 
generations till the indigo is large enough to support one or more 
broods of caterpillars during the rainy season. 

1 1. Trigonodes hyppasia^ Cramer. Sub-family Quadrifinss. Family 
No€tuidss. Sub-order Phalxnx, Order Lepidoptera. Plate xiii. Fig. 5 
imago. 

Sir George Hampson gives eight synonyms for this moth, which 
he thus describes : '' Pale ochreous brown, slightly suffused with 
fuscous or dark grey-brown. Fore wing with a large black white edged 
triangular patch below the cell from near^the base to towards the 
outer angle ; a similar smaller patch beypn^l the discoidal cell on 
vein 5, with some pale fulvous beyond it ; a slightly sinuous sub- 
marginal pale line, with patches of black suffusion inside it and a 
series of black specks beyond it ; a dark marginal line. Hind wing 
with an indistinct medial line ; the outer area suffused with fuscous. 
Habitat : Africa, Mauritius, Madagascar, Aden^ throughout India and 
Burma, Ceylon, China, Formosa, Java, Australasia. Expanse : 46 
millim." (17 inches.) 

This does not appear to be a forAiidable pest to full-grown indigo 
as only a few specimens were obtained by me. The moth is a very 
pretty one, and the two black triangles on the upper side of the 
fore wing make it easily identifiable. 
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IB. Plusia hmttrena, G\ien6e. Sub-fatnily Quadrifinm. iFamily 
Noctuidx. Sub-order Phalssnae, Ordet Lepidopiera. 

Sir George H^mpson gives only tWi synonyms for Ihfe tntytb, 
Plusia confusat M66re, and Plusia gamma ^ Kollar (»r^c Litinaeus). 
rte 1*us describes it :— H^d and thorax clothed tvith grey and blade 
scaled; abdoiftefc palfc with the dorsal tufts dark. Fote ^tig ftrscouft, 
with a cupreous tinge ; ilWefined darker medial and subtnargiffStl 
patches; the minutely waved doubte -subbasal Hnd antemfedial liwes 
with silvery specrk^ on thetfi ; thie orbicular and reniform 'sttiaM, 
indistinct, ^nd with pinkish elges 5 a prominent silver Y-mark betew 
the •di^coidal cell ; the fninutely waved do«ible po^medial line ^ng^ 
inwards above vein t ; traoes of an irregularly sinuous sub-tna^gitial 
line; a smull pinkish patch in the centre of tfie outer mfergin ; ^ 
marginal series of black specks. Hind wing pal^ at the base ; tlh^ 
outer area suffused with fuscous; cilia pa4e ; under side "with ^Vi 
indistinct lunule at «he end of the discoidal cell Md a *w&v^d poGt- 
medial line. Habitat; St Helena, South Africa, Madagascai;, A-den, 
the North- Western Himalayas, Sikkim, the Nilgiri Hills, aod Ceyloa. 
Expanse; 42 millim." [1-5 inches.] Larva: Total leqgth when 
full-grown one inch. Three pairs of thoracic legs, two pairs only of 
pro or abdominal legs on the ninth and tenth segments, and the 
usual pair of anal claspers. The larva is a semi-looper«. Cylindrical 
narrowest at the head, gradually increasing in width to the anal 
segment. Head of medium size, a little smaller than the second 
segment, pale yellowish green in colour, with two round black spots 
on each side on the top of the head (vertex), tlie anterior spot the 
larger^ a lateral black streak on each cheek. Body pale emerald green, 
longitudinally striped with white, these stripes .are three Jn number 
on efach side of the dorsal line, the middle stripe is devlsloped on 
each segment anteriorly into a ring which bears a central White sfpdt*; 
similarly the third or Outer of the three Hues bears posteriorly k 
similar spot ; fheire is a prominent latera:l White line with a round 
black '^pdt on each segment almost touching it anteriorly ; Aie 
spirades arie inconspicuous ; the abdominal region ot 'under surface 
andfega^lhre green and unmarked, the constrictions lidtwieen 'the 
segments b re shaHow and would be difficult to detect wiefre Aey not 
faintly defined with wbite. 

This is not a serious pest to indigo as far as my exp'^rieirce goers, 
as I bred but a few specimens The two outwardly obliquely-placed 
prominent metallic-golden rounded spots on the upper side 'df the 
fore wing in the middle make this insect easy of recognition. 

13. Raparna nebulosa, Moore. Sub-family Focillinse. Family 
Uoctuidx. Sub-order Phalaense. Order Lepidaptert^ PkBle^ii. 
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Figs. 8 ii, Ifirvat drawn fr^pi a spirit spfi.cimen \ 8 /J, pupfi \ '8 iftfflgf^ 

Mr. li|[gtQre'9 Qriginal description ^ ijhb moth as Acg^metia nebu* 
losa is as follows : — " Upper side pale xjchreousbi:o,w,n. Fpre wiag 
darkest, wit^ ^veral transverse indistii^ctly darl^er >fr^yed narrow 
faSiCiae, .some p%le spots on the costal £idge near the apepc. Under side 
i)Aler, ]Expans0 : ,i incji. Habitat : Darjiljfltg." The eguwgiyen ^s 
of but small help in making the identification of this inject .p93sib(e. 
The description quoted above is republished verbatim in ^'Desc Lep, 
Ins.| Coll. Atkinson/' Sir George F. Hampson thus describes the 
moth :— ''Male : Uniform pale brown ; fore wing with slightly darker, 
evenly disppsed mottling, flc^itflt \ Sikkim. Exp^^se : 24iiiillim/' 
In freshly bred specimens the fore wing on the upper side shows three 
perpej^^ipiilar ^equislifttiUJt a,^^^ pac,^lle^.^Jp(K>^ ^tij^g^ .^^ Mn^ in 
both sexes, which are,^li)(e. Z.^9tf,;a,3^ej:^i-^ooper. With the usual 
three pairs of thoracic legs, four pairs of pro or abdominal legs on 
^e 7t>h-ioth segments, and anal pair of claspers ; cylindrical, of 
equal breadth throughout ; the head rather large, a little smaller only 
(thi^p the second segment ; t^ constrictions ^between the segments 
slig^ht ;but distinct ; <:oloration pale emerald green, with a narrpw later- 
al white4ineon each side ; all the legs afld the abdominal area pa^le 
emerald gr^en. ^ead ;ivith about twenty rf^tlier .long black , If ri^itLes, 
eaqh bristle .^pripging .from ;a ^mail blaoJc.sppt j the second seginent 
with two rows of similar bristles, six in ^aoh, 4!he anterior row 
.fvii^th^r.api^rt than, the. posterior ];pw, owing to the place ^ the pos- 
^terior,]::(ri§tle on each^side iii:the',anterior row being. occupied in 4he 
^ps(erjQri(OW;^y:t|)e spiracle of that segment, thus crowding up 'the 
.b];i$^lc^. anterior (to the spiraole ; the third toitwelfth segments 'bear 
{P.Pi^fich side two bristles placed close together just ^anterior to the 
JateCf^l white line^ anfl iour posterior 'to the line arranged in the 
fprm of ,a (evecsed Y ,- on the anal segment are numerous black 
^t^ristle^ pf .varioas lepgths. Lengjth, when full-grown, i inch. 

Qf all .the caterpillars found thy me in the kunties in August and 
Septe|i(i1:)er,fit Seera^a-^Js was^by far >tbe commonest. Though it is 
/^fnall it.i^ustrby force of numbei^s reduce >the produce considerably. 
It is rem^rH^ble that this insect yuhioh occurs in myriads in Behar^ 
should only .have hitbctrtp been Tocordedfrom one-locality, and that in 
,tbe hills of the £astern Hiipalayas. 

14. Hypena sp.^ prqpc. I7if5^^4/ik(,^uen£e.d5ub4family f^af/^fV/in^. 
Yd^'i^y jNoctfi^d^. cl^late xiii, Fig. 9, dmugo x 2. 

}^\.^G.^C.P\x^^oliy tp imhpoi il sent :^speciinens -of .this pretty 

Jjttlp .mpt)i| ^.unah)!^ to identify it, and says that ^it is rpvobably 

un(le$ci^ibed. tltis^j^thgr 9piiKpon;; Ibred about a doien specimens 
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of it. It pupates on the stems of the indigo, making a hammock- 
shaped cocoon of sooty.coloured rough silk, mixed with fragments 
of dead leaves. The larva being very small it does but little damage 
as far as my experience goes. 

15. Crocidophora pallida, UoovG. B aimily Pyralid^. 

I bred a single specimen only of this pyralid moth from indigo. 
It is remarkable in having the apex of the fore wing greatly produced 
and subfalcuta. 



VII.-INSECT PESTS OF THE SUGARCANE. 

On Saccharum omdrutrum, Linn . Natural Order Andropo- 

gonete. The Sugarcane. 

/. Dictyophara pallida, Donovan. Sub-family Eurybrachydtfua . 
family Fulgortdae. Order Rhynchottt. 

Fulgora pallida, Donovan's Nat. Hist. Ins. India, Ed. i. pi. viii fier , /.a^x 
Pzmdophana fallida.W^t^ood in Donovan's Nat. Hist Ins Ind pf, ^ .^^' 
fig. 2 (.838) ; Trans. Linn. Soc. Lond. vol. xviii o ico i' , rii,; ^J ^'r'' 
pallida. Walker. List Hon,. Ins. B. M ^I" ' fi/f,;;' i''^'^ ' ^.Tr'" 
D. pallida. Walker. l.c.. p. 3.0. n. 35 ] ; AtkLn. journ A. S B Jt ' »""' 
p. 27, n. ,6 (.886) ; Ind. Mus. Note, vol. v. No 2, p! Ipl y t T'l^'r '' 
nymphm and imago (1900). ^ ** ^ ' ^^- '• *•*• '"''*• 

In " Indian Museum Notes " (1. c.) the f ulgorid bug. DictyoUa^^ 
pall,da, Donoyan, is reported as damaging the sugarcane tZ 
jn the North Arcot district and at Coimbftore in S i„d°f 
It .s sa.d that the canes when infested become stunted anrdama«d' 
The l.fe history of this pest does not seem to have been stuJfed 
In April. 1901, I visited Cawnpore in the North-Western Prn!r 
and Muzaffarpur in Behar, Bengal, and in both placerfLnnv ' 
insect in abundance in the sugarcane fields -frr J ^ ' 
rest on the leaves of the sularcane with thJ \'' ?"* '"""*' 
upwards and fly short distancelThTn dis^rld M^:^^^^^^^^^^ 
one behind the other, resc o„ a single sugarcane leaf^raroTd 
field o sugarcane at the Cawnpore Experimental Station I firl. 
found the eggs ; subsequently they were discovered t!.!.ZA If 
quantities, though not to quit^ so great antt:ron newT; pU^^^^^^^^^ 
sugarcane. I„ the case of the old sugarcane the ' eggs wJfelTd /n 

.eeUrienltrT'^'"'"'"^"^^ which were frfm two t X" 
teet m ength. The eggs are rather large for the size of th^iU . 

being A of an inch in length (. millim.), a perf^t ovalfn sh!.^ !?' 

surface apparently slightly rough under a'lenf b7l:hibUirg ^ 0' 
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surface sculpturing under a microscope, the surface a little shining, 
the egg very pale green in colour, but becoming slightly tinged 
with yellow before the young larva emerges. The eggs are invari- 
ably (except in the rare instance when a leaf has become reversed) 
laid on the under surface alongside the midrib of the leaf, in the 
natural longitudinal hollow of the leaf. They are generally to be 
found on the posterior half of the leaf, i>., that adjoining the main 
stem of the plant, and are placed in a long string or mass, generally 
about half-an-inch in length, but sometimes extending to a full inch 
or even more. They are laid very irregularly, though close together. 
At either end there is usually a single egg, then two or three more 
or less abreast till the end of the string of eggs is reached. Very 
rarely are there four eggs abreast. The eggs nearly always touch 
one another, but do not overlap in the way that one tile overlaps 
another on a roof. In the more than fifty cUuters of eggs I collected 
in an area of a few square yards in a few minutes, the number of 
eggs in a string or cluster ranged from three to thirty, but from 
fifteen to twenty was the usual number. Each egg*mas8 is thickly 
covered with the long pure white thread-like hairs which clothe 
the anal segment of the mother-bug, so that the white egg-mass on 
the green sugarcane leaves is extremely conspicuous. There is 
no mistaking these eggs if examined at all carefully, though the 
web egg-shelter of a small spider which is common in the cane*fields 
superficially resembles the eggs of the bug. Not improbably these 
spiders feed largely on the young bugs. The pale green eggs of 
the bug can often be seen beneath their cottony covering. The 
eggs are attached extremely slightly to the surface of the leaf ; the 
least touch dislodges them. This perhaps is not an important 
matter in the economy of the insect, as if the eggs should fall to 
the ground they would most likely be uninjured, being quite hard ; 
the actual fall would not hurt them, and the active young larvae 
on emergence would quickly regain their food plant. I noted that 
, if a single egg-cluster was found on a plant there would be usually 
several others, generally two or three, sometimes as many as six. 
In four days after I first found the eggs the young larvae commenced 
to emerge. They do not eat the empty egg shells as so many 
lepidopterous insects do They are colourless (whitish), of grotesque 
appearance, being furnished with a pair of long tail-like tufted 
filaments from the posterior end of the body, which they can bring 
close together into a single *' tail '* or separate widely apart. They 
are very active and hop vigorously. Owing to my visit to Cawnpore 
being of a few days duration only, I was unable to follow up the life 
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^history of this pe^L It protiably takes soifte weeks 4o readi4lie 
perfect state, or possibly some imontfae. Tl^ perfect iosiDct is 
dboBt haLf*aii-incb in total lengthy tiie iiea4 produced into « long 
snout upturned at 4he tip^ the eyes Uaok and prominent, coloratioii 
pale ^w^ainsQoat-broMvi^ die itore wii^ «irkh somesmaH scattered black 
dots hardly to be seen except under a ienS|4beftiiAd wing transpapeot, 
white, immaculate. Jbe female has a large mass of white fiocciflent 
material at .the end ^ tbe body, wkh wUch she covess the ^eggs 
^beo laying them. 

This insect, if Jt attacks jihe sugarcane in large numbers, musti>e 
a serious pest, as ft must greattly reduoe'the vitality of the plant by 
sudking up the sap through its proboscis or beak, piercing the cutide 
.of the leaf for tihat pwpose. The remedy ^or it is simple if taken in 
time. The egg-masses 'being so very conspicuous, it would 1)e 
extremely easy to -collect and destroy them. ^Children could do ft. 
They should each be provided with an empty kerosine oil tin, and 
.made tto go over the lines of young ^ugarcanes, exanrtning the under- 
side of ^eaob leaf careful^. Any Ieaf<wrlh an egg- mass attacfhedto it 
sbQoldibecut^jflandfMit into the tin to be siA>sequent1y 1>urnt. As 
the >eggs tdrop off at tbe slight:^t -touch, the coNeeting receptacle 
should mot be a basket or .-oUier <popous artide througbwhich the loose 
»Qggs roan fall. J:f the dhildven went over the fields once a wetfk until 
ao more egg^ weoe)found, the pest would •be-eradicated'forf bat season, 
and with a iittle care and attention ip subsequent-years1tcotfld1>e 
.practically .exterminated. Should :it be found advisable to attack the 
insect after it has become a hopper <or4arva, kerodine emuUion <made 
from two-thirds kerosine oil and.pne-third soap, added lo ten times 
its bulk of water) should bersprayed over the 'plairts on which the 
insects ;are at wprk. 

At Miizaftarpur I found eggs commoifly at iff r. Roland Hudson's 
testate. atOttur. The insect is probably widely spread, and doubtless 
is found on other plants besides tbe sugarcane, 

Mr. \J.M. Hayman, Deputy Director Pf ^gricuIturCy'E^cperimental 
Station, Cawnpore, has found freshly-laid eggs of. this insect up tp the 
end of May, so that it appears pffPbable that there ar.e.no welUdefinj^d 
'broods, but that the -egg -laying goes on for a considerable period. 

2. Dinoderus minutusj Fabricius. Fjxmly <BQS,trj(cAid^; ^mAi* 
metus ferrugineus, Gerst., Family .Cucujid^^ .and SUafihilufi ,c^jie^ 
Linnaeus, Family Curculionidsp./BM Order Cayopierfi. 

In June, 1900, Captain A. T. Qage, of^tbejRoyaliPotaDic 'Gftrdens, 
Sibpur, near Calcutta, sent.tprthe Museum for 'identification* th -re e 
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species of beetles wMdi were found to destroy the tissvet of sugar- 
came* They bore small tunnels through the tissue of the cane, and 
reduce it to powder, leaving the vascular system practically un- 
touched. 

One beetle was pronounced by M. P. Lesnei of the Natural 
History Museuoii PartSi to be the cosmopolitan warm region species 
DtnoartiS minuitts, Fabricius, Family Bvstrychida ; the second 
beetle was pronounced by Mr. M. A. Grrenville to be Lagmotmefu^ 
ferrugvneus^ Oer^., Family Cucujidae ; and the third beetle <wa6 
identified by M. J. Desbrochers des Loges to be Sitepkilws oryjssfff 
Linnaeus, Family Curculimidaff which he says is found mil over the 
<world. 

The first species, Pinoderus minufus, Fabricius, has been 
referred to !n 'Indian Museum Notes,** vol. i, n. i, p. 43 (iSSg); 
FU vdl. ii, n. 6, p. 150, n. 21 (1893) ; in vol. iii, ti. 3, p. 123, process 
Mock of imago dorsal and lateral views, antenna, fore, mid, and 
hind legs (1896) ; in vol. iv, n. i,'p. 37 (1896); and n. 3, pa35 (1899) 
as in ail cases l>etng -destructive to bamboo in various parts off (ndia. 
It is figured in Bulletin No. 7, T900, Agricultural Series^ No. 6, Depart- 
medt of Land Records and Agriculture, Sengal, on '' Sacchanim, 
sugar, diseases^ pests, «tc.| to which the sugarcane is subjecti *' by 
Lieutenant A. T, Gage, M.A., M.B.^ B.Sc. This paper deals with sugar- 
cane diseases in Bengal. Dr. Gage records the following varieties of 
sugafcaoe ss affected by the shot-borer, Dinaderus minnius^ 
Fabrioius:— " Chinia" or •\Tikh"w " Ketari" variety at the Soupoul 
0ub«division 'of Bhagalpur ; ^' Mango, 'Bhoorli, and Bansahi *^ varieties 
of cane at Befaeea, East Indian Raiheay ; '^'Belati, Bheula, Mukbi and 
Nori" varieties at Bogra; *' Kunri, Shamsara^ Puri, Kajooli and 
Basta" varieties Oft Burdwan ; *' Auck, Gannaor Gandari, Kooshur, " 
etc., varieties at Dacca ;" Reora^' and •' Bhuli" varieties from Saran 
and Darbhanga districts respectively, where the disease is known as 
^'.PiltiB;" "Mugi, Saheban, Kheri, Kajla and Banisha" varieties at 
Dinajpur ; sugarcane from Paridpur; a variety known as ''"Nola" 
from ^the Jhenida sub-division, and" Dhulsundur and Wajli'* varie- 
ties from the Narail sub-division, both in Jessore ;'"Shamsara, Bombai, 
Bhoori and Kajli" varieties from Midnapore ;'*"Shamsara" variety in 
the Tamluk sub-division of Midnapore ; ** Bhooli ''variety from the 
Begusarai sub-division, and '' Mango, Maneria and Rounda'' varieties 
in the Jamni sub-division, both in Monghyr ; " Chinia, Ketar and 
Miango'' varieties from the Barbi^ha police station in the Jamni sub- 
division ; ^' Sakor ChiniUi Maneria, Mango and Rounda'^ varieties 
(Torn the Sikandra police station, also in the Jamni sub-division ; 
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'' Chinia, Maneria, and Rounda ** varieties from the Saikpora police 
station^ also in the Jamni snb-division ; " Maneria and Rounda. ^ 
varieties from the Chakai outpost, Nawadih, ''Shiti^' variety in 
Murshidabad; sugarcane from Mymensingh ; "Shamsara, Dhali aod 
Kajli ^' varieties at Kushtea in Nadia, where the disease is called 
<' Bonga '' and <* Berupoka f « Khagra *' variety at Noakhali ; " Kaxia 
and Dhalsundur '* varieties in Pabna ; " Bhanda Mugi ** variety at 
Rangpur; " Bhurli '' variety (disease called ''Lohi| Murari and 
Ukhra **), " Chinia " variety disease called '^ Murari and Ukhra'') at 
Saran ; sugarcane in the Gopalgunge sub-division, and '* Bhooli " 
variety at the Sadar sub-divisioui both of Saran. 

The third species it the well-known beetle regarding which 
Mr. E. C. CoteS| the First Assistant to the Superintendenti Indian 
Museum^ in 1888, wrote the report entitled ''The Indian Wheat 
and Rice Weevil, Calendra {Sitophilus) oryMOf^ Linn.,*' illustrated, 
by a plate of the insect in all its stages. References to it under its 
better-known generic name Calendra will be found scattered over all 
the volumes of " Indian Museum Notes/' It is figured on plate viii| 
figs. 5, dorsal view^ and 5 a, lateral view x 8. 

3. Prox. Ligyrus rugiceps^ Lee. Family Scarahxidm. Order 
Coleoptera. Plate vii. Figs. 7 and 7 a^ dorsal and lateral views of 
beetle. 

On 7th June, igoi^ the Officiating Collector of Rangpur, Bengal, 
forwarded to the Indian Museum, Calcutta, thirteen beetles of the 
Family Scarahseidse which are new to the Museum collectioui and 
are apparently allied to Ligyrus rugiceps, Leconte, together with 
a copy of a report by the District Engineer, Rangpur, dated the ist 
June, 1901, in which it is stated that '' The sugarcane crop in the 
district is being fearfully devastated by an insect which eats the new 
and tender shoots at the root of the cane underground two or three 
inches below the surface just above the point from which the shoots 
sprout up from the seed cane. They are not observed to attack the 
older shoots which have become hard and formed into stems. They 
are found to attack principally the plant canes, t>., the sprouts of 
newly planted seed canes, but not the ratoon sprouts, or a very few 
of these. They abound largely in newly broken up virgin soil 
several hundred acres of land where the canes sprouted up splendidly 
have been entirely destroyed and rendered barren. They have been 
killed by digging up the earth round the roots of the plants in im- 
mense numbers, but to no effect. The vernacular name for this 
insect is •* gozra/' The cultivators believe that the gozras will leave 
the fields on heavy rain setting in, and that their abundance this 
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year is simply owing to the scantiness of the rainfall last year, and 
the total lack of rain during the last six or seven months. The 
cultivators report that these gozras are damaging the ** aus " paddy 
crops in places. 

The allied American species has been reported to do great damage 
to sugarcane, and corn (probably Indian corn or maize), and has 
been found at the roots of grasses, in carrot roots and in dahlia 
tubers. The life history is very imperfectly knovin. No remedy is 
suggested for this pest excepi the use of trap-lanterns to be lighted 
in the fields at night where the beetle is abundant, the light attracting 
the insect, which falls into a tray below containing water with a thin 
' film of kerosine oil on the top. As this insect in the imago or 
perfect state feeds on the young cane just below the surface of the 
ground, it is not probable that many of them would come to light, 
except perhaps at the pairing season. The larvae or grubs also feed 
underground. Except the laborious and expensive method of dig- 
ging out the beetles wherever their presence is shown by the dead 
or dying canes, it is difficult to devise a remedy for its ravages. 
Fortunately this is the first recorded instance of its being a pest in 
Indiaj so that the damage it does appears to be quite local at present. 

4. Chilo Simplex^ Butler. Family Crambidss. Sub-order Phalaenw, 
Order Lepidoptera. 

^arthera simplex, Butler, Proc. Z00I. Sec. Lend., 1880, p. 690, n. 150. 

Chilo simplex J Barber, Ind. Mus. Notes, vol. iv, n.4, p. 217, n. 7 (1899); 
vol. V, n. I, p. 21 (1900); n. 2, pp. 41, 42, 43, 44 (1900). 

Crambus aonellus, Swinhoe, Proc. Zool. Soc. Lond., 1S84, p. 528, n. 119. 
pi., xlviii, fig. 16 ; Cotes and Swinhoe, Cat. Moths, India, p. 690, n. 4703 (1889). 

Crambus partellus, Swinhoe, Proc. Zool. Soc. Lond., 1885, p, 879, n. 192 ; 
Cotes and Swinhoe, Cat. Moths, Ind., p. 690, n. 4700 (1889). 

Diatrma saccharaliSf Cotes {nee Fabricius), Ind. Mus. Notes, vol. i, n. i, pp. 22, 
—27, pi. ii, fig. 21 a, upper surface of moik natural siwe ; b, dorsal view of 
rater pillar enlarged / c, lateral view of caterpillar natural site ; d, lateral view 
of caterpillar enlarged; e, chrysalis natural sine: /, chrysalis enlarged : g^ 
piece of sugarcane shewing tunnels and chrysalis natural sixe ; vol. i, n. x, 
p. 67 (1889) ; vol. i, n. 4, p. 212 (1889); vol. ii, n. i, p. 2 (1891) ; vol. ii, n. 6, p. 162, 
n. 137 (1893); vol. iii, n. i, p. 26; vol. iii, n. i, pp. 50— 52 (1896) ; vol. iv, n. i 
pp. 34, 35 (1896) ; vol. iv, n. 2, p. 43, n. 9 (1897); vol. iv, n. 4, pp. 199, 200, n. 6 
.p. 219, n. l^ (1889); vol. v,n. I, p. 22 (1900) ; vol. v, n. 3, p. 41 (1900). 

The Sorghum Borer, Cotes, Ind. Mus, Notes, vol. i, n. i, pp. 28—29, n. 3 
(1889) ; vol. iii, n. 5. p. 63 (1896). 

The Sugar-cane Borers Cotes, Ind, Mus. Notes, vol. iii, n. 5, pp. 63, 64 (1896). 

Before dealing in detail with Chilo simplex^ Butler, the most 
fully known of the Indian sugarcane lepidopterous borers, I will 
reprint the original description of it by Dr. A. G. Butler, and Sir 
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George F. Hampson, Bart., as well as the two synonymic names 
IpTen to it by Colonel C. Swinhoe* 

Jarthera simplex^ Butler. Habitat : Fonnosa^ Description : 
"Form of preceding species [Jarthera chrysographellm, Kollar3i 
but tbe primaries [the front wings] of the male uniformly greyish 
brown, minutely speckled with darker Fcales, a marginal series of 
black dotSy fringe blackish ; of the female testaceous i^itb black 
marginal dots and pale testaceous fringe ; secondaries [the bind 
wings] silvery white, slightly greyish in the male: body corre* 
sponding in colour with the wings. Under surface white, the wings 
suffused with brown in the male and with testaceous in the female to- 
wards the costal margin. Expanse of wings : S ii lines, $ 13 lines* 
A pair/'— (-B«/fcr, U^ 

Chiio simplex^ Butler. Hahitat : Japan ; Formosa ; Chvsan ; 
Punjab ; Karachi. Description: •* Male : yellowish brown suffused 
with fuscous. Fore wing with costal area rather darkest ; traces of 
dark specks below middle of cell and at lower angle ; the veins of 
outer area slightly streaked with fuscous : a marginal series of black 
specks. Hind wing whitish with slight fuscous tinge. Female: 
paler, the hind wing white. The form partellus [Swinhoe], has 
on the fore wing of male a highly curved antemedial series of short 
fuscous streaks, a slight yellowish patch in end of cell, an oblique 
series of diffused fuscous streaks, from apex to middle of inner 
margin, and a sub-marginal series of specks; female with same 
diffused fuscous from apex round lower angle of cell, or sometimes 
nearly evenly suffused with fuscous, with a dark fuscous patch 
beyond ctW^^iHampson^ Ind. Mus. Notes, vol. v, n, i, p. 22 

(1900). ) 

Cramhus eonellus, Swinhoe. Habitat: Karachi, May. Des^ 
cription: '•Allied to C. decolorellus.^ Yellowish fawn-colour; 
abdomen whitish ; last joint of the labial palpi very long, -^ inch ; 
abdomen extending somewhat beyond the wings. Fore wings acute 
outer border nearly straight, slightly oblique, marginal points black ; 
fore wings darker towards the costa and outer border, a faint brown 
streak along the sub-costal nervure, a black dot at the end of the 
cell, two brown spots below, on the submedian nervure, and a 
brown shadowy band running in from the apex, towards the centre 
of the hinder margin, but stopping half way; hind wings whitish. 
Expanse of wings ^ inch."— (5»i«Ae>^, 1. c.) 



• ? G^Uchia decohreUa, Herrich^^haffcr in Walker's Lep. B. M. pt. wyii, p. 585, •• «8i 
(1863). 
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Cf'ainbus parUUus^ Swnihoe« Habiiai i Poona^ Oc^tober and 
NdT^mber ; Bembaj, September and Notember. In gfcat quantities 
»tP6wi». Description! -'Allied to C. desistalis, Walker. Pink- 
teh white, ifrerated with gfey and black aLtoms. Fore wings with 
the irroratiotis (which are always darker and denser in the male 
than in the female) toaking the costal portion dark, and forming two 
Irregular, dififtfse, very oblique banda across the wing, one before 
the middle and the other beydnd it, and running up to the apex | 
(here is sometimea also a black dot at the end of the cell. Hind 
wings pure white. Undef side pure white, with some diffuse grey 
tb\oiit ill the interior of the forcf wings of the male ; pure white and 
iinmarked in the femdli. Expanse of wings, 6 ^y— 'i inch, $ i^-« 
i A ilich ."'^[S'WinAoe, l.c.J 

In Cdte^ and Swihhoe's Cat. 6f th6 Mothsf of Itidia, Mhow 
khi khkhdalla kte givetl as additional localities fof thb species. 

As th^ damaged to sugarcane caused by borei*^ sippeared to me 

fo be one' of the xtibst ifnportant I cotild investigate, I wrote ifi 

February, 1961, to thfe Director of Ladd Recotds and Agricaltore 

North-Western I*fovindes M& Otldh, owing to the reports made by 

him in 1899 of the serious rkV&ges caused by the&e iflfteets ill those 

provinces during that year, on the subject. H^ arranged that I should 

visit the ttxperimental Station tiiear Cawdpdre in April. My object 

id this visit was, if possible, to 6btain the 6ggs df Chilo simplex, 

Butler, which is the ihost notorious of the lepidopterous borers. Un* 

fortunately for my purpose this insect Appears to have entirely 

disappeared from the cane grown At the Experimental Station, so 

my search for this insect at all stages failed. 

In June I visited Sikta, fiettiah, on the borders bt Nepal, where 
considerable quantities of cane is grown, but the only borer I found 
there was Scirpophaga auriflua, Zeller, Chilo simplex being wholly 
absent. A little later in the same month, however, I found the 
larvae and pupae abundant at Seeraha Indigo Concerxi in Champaran. 
Here five distinct varieties of sugarcane are grown, known by the 
vernacular names of Ralagera (also as the Bourbon cane), Chinid, 
Nagorii Samsara and Buralii In all o\ these the larvae of C*. simplex 
were founds ranging from half-grown to full-grown examples. One 
pupa only was found in a tunnel in the cane. 

Larva when full gtown *9 of an inch in length, cylindrical, taper- 
ing slightly towards the head and anal segment ; head small, oval, 
Bhinibgt bleckieh or pale ochreous in colour^ the mouth-parts black, 
the filrst segment with a large dorsal horny plate coloured like the 
\tt9A \ segments three to ten bearing a subdorsal series of spots, 
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two on each sidcj each spot smooth, shining, raised, oval and black* 
ish ; below this are two lateral series of similar spots, one below 
the other, placed obliquely, the upper spot nearer the head the 
larger; the eleventh, twelfth and thirteenth segments with one spot 
only in each series ; below these again are the similarly formed and 
coloured spiracles ; true legs, abdominal legs and oval claspers con- 
colorous with the body, the abdominal legs and claspers with black 
s hooks ; the body bears a few scattered hairs. 

Pupa reddish- brown, smooth, shining, length 75 of an inch, 
head rather pointed, spiracles prominent, black. 

At Seeraha I did not succeed in finding any eggs of this moth, 
nor any young larvae. Mr. Cotes in Ind. Mus. Notes, vol. i, n. i, 
p. 24, says that the eggs of the Amercian sugarcane borer are laid 
upon the young cane near the axils. In the West Indian cane borer, 
Diatrasa saccharaliSf Fabricius, the eggs are at first light yellow 
in colour, within thirty-six hours a tinge of orange appears, which 
deepens gradually becoming orange-brown ; the eggs are laid in 
clusters of from four to fifty-seven, usually between ten and thirty^ 
on the green leaves (H, Maxwell-Lefroy). In Java the allied 
Chtlo infuscatellus^ Snellen, lays its eggs in clusters on the under 
surface and near the base of the leaves, although sometimes they 
are laid on the upper side and then almost always just on the 
midrib [Dr. L, Zehntner). It is probable that our species also lays 
its eggs on the leaves, where they would be very conspicuous. 

On emergence the young larva probably at once tunnels into the 
heart of a shoot of cane, and gradually eats its way downwards, 
killing the shoot in doing so. At intervals it drives holes to the outside 
of the cane^ presumably for air. The central growing shoot of the 
cane dies and grows no more; it turns yellow, and it is by this dead, 
yellow central leaf (called a "dead heart") that the presence of a 
borer in a shoot or stem of cane is at once demonstrated. If this 
'' dead-heart '' is gently pulled it comes out at once, its base being 
rotten and turned black. The entire tunnel or burrow made by the 
larva also turns black ; it is full of moisture, smells badly, is in a 
generally very insanitary state, and is the home of many small insects 
that live on the putrescent matter, especially a small grub of some 
fly. When full-grown the larva turns to a pupa as stated above and 
emerges in about teu days as a dingy grey or drab-coloured moth. 

As regards remedies for this pest, the following notes may be of 
use. When the cane is very young children in gangs in charge of 
some intelligent man should go over the canes row by row, and pick 
off the eggs which are probably conspicuous and laid in rows or clusters 
on the leaves. The eggs of Chilo simplex not having as yet bee(i 
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discovered, it is not certain what their appearance is, but they are 
probably white, and laid as described above. The eggs with the 
leaves on which they are laid should be placed in kerosine oil tins 
or some other unperforated vessel (a basket is not a good thing to 
use, as the eggs may get rubbed off the leaves, fall through the holes 
in the basket and ultimately hatch in the cane field, quickly finding 
their way on to the canes), the leaves being burnt or fed to cattle. 
The rows of canes should be carefully searched for eggs once a week^ 
until no more eggs are found. Later on all diseased canes should 
be cut out close to the bottom of each near the ground, such canes 
being destroyed and not allowed to remain on the field. If left 
where cut, the caterpillars will crawl out and attack a neighbouring 
growing cane. If the canes are not cut low down, the larvx may be 
in the piece of the cane remaining uncut and so escape. A few 
affected canes can be at once detected if the borer is of sufficient age 
by the presen.ce of the "dead heart." If the larva is very young the 
cane will not show a " dead heart '* at this early stage of its existence. 
If the " dead hearts '* are carefully removed week by week so long 
as any a,re to be found, together with the eggs, the borer will be 
entirely eradicated. When the canes grow large it is almost hopeless 
owing to the size of the canes, their numerous and large leaves, and 
the density of the fields, to search for either eggs or caterpillars, 
but if care be taken when the cane is young to eradicate the insect, 
there should be no borers left when the cane grows large. In one 
field of '' Burali '' cane, which is :a small variety, at Seeraha, I found 
many bored canes, but on cutting these out I found no borers what, 
ever at any stage. The reason appears to be this. The cane is 
planted (sown) in trenches, the earth from the trenches being heaped 
up on each side. When the trenches are filled up after the cane 
has grown to a foot or so in height, the earth covers the stems of the 
cane above the hole in the cane made by the borer for breathing 
purposes, and the borer is killed in the cane. It might be advan* 
tageous to level off the fields by filling up the trenches at as early a . 
date as possible, so killing any borers there may be in the canes • 
but this would be unnecessary if all the eggs have been previously 
collected and destroyed and all *' dead hearts'' cut out. In old and 
large cane if '* dead hearts '' are searched for and found, it is not 
necessary to cut out the stems close to the ground, thereby wasting 
several feet of sound cane, but the cane should be cut within eight 
inches or a foot of its growing point. The cane being at this stage 
very large and thick, the borer will be found to have penetrated 
down the stalk but a short distance. There is no loss to the 
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cultivator in cutting out diseased canes, as in the case of young cane 
the bored shoot invariably dies, and only throws out thin, straggling, 
lateral shoots which, when full grown, will give but little or no 
produce in the mill. 

It has often been recommended to burn the trash (outside leaves 
of the cane in the field after the cane is cut for milling. This appears 
to me to be a wasteful process, as the trash if allowed to rot is of 
great value for manure. I would rather advocate the trash being 
at once ploughed into the ground and allowed to rot there, by this 
means killing any eggs ^here may be in the leaves, or collecting and 
burying it till thoroughly rotted, subsequently spreading it over the 
fields. 

It might be found advantageous to catch the perfect moths. The 
following apparatus should be used. Stout stakes should be driven 
into the fields at intervals to be settled by experience, a few traps 
being experimented with at first. . On the top of the stake a shallow 
wooden tray, tarred inside to make it water*tight, should be fixed, 
and the tray filled to a depth of about half an inch with thin treacle 
or molasses. The moths will probably be found to come in numbers 
to feed on the molasses, to which they will stick. A kerosine-oil 
lamp might be experimented with to attract the moths. It should 
be suspended close to the tray of sweets, or placed on a stand in 
the middle of the tray. It remains to be seen whether the molasses 
alone would attract the moths, or whether a lamp in addition to the 
sweets proves to be more efficacious. A common tin lamp such as 
natives commonly use, with a piece of cotton twisted up for a wick, 
would probably give sufficient light. These lampS| however, would 
be useless on windy nights, and a hurricane or other wind*proof 
lantern would have to be substituted. 

Plate xiv, Fig. i, male imago life'size, shows both surfaces of 
the wings, the left-hand side the upper side^ the right-hand side the 
under side ; Fig. i tf, the upper side of a female imago life-sise in 
, natural position when at rest ; Fig. i i, larva full si$e seen from 
the side ; Figs, i ^ and i e, young larva, dorsal and lateral views 
found breeding in maise stalks in Calcutta^* Fig. i e^ pupa seen 
from the side. 

5. Scirpophaga auriflua, Zeller. Family Crambidse. Sub-order 
Phalaenm. Order Lepidoptera. 

Scirpophaga auriflua, Zeller, Monograph Chilo et Crambus, p. 2(1863); 
Walker, List Lep. Ins. British Museum, vol. xxx, p. 968 (1864); Moore^ Proc. 
Zool. See Lond, 1867, P« ^^ ; Lep- Cey., vol. iii, p. 387 (1884-7) * Cotos and 

* These larva died young, so were not bred up to the imago sta^e, but as there is only 
099 niaif e borer kpown, they are probably Chilo simplex. 
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Swinhoe;, Cat. Moths, India, p. 684,11. 4653 (1839); Alcock, Ind. Mns. Notes^ 
vol. V, p. 43, pi. vi, figs. I, female twice enlarged s 2, section 0/ sugarcane* 
shoving cocoon UQoo). 

This insect has only once been reported to damage sugarcane, 
the caterpillar having been sent down to the Indian Museum, 
Calcutta, from Kushtea, the moths bred, and the species figured 
in "Indian Museum Notes," vol, v. In May, 1901, Mr. H. Thorp of 
Sikta, Betteah, on the Nepal frontier, sent some caterpillars to 
the Museum, which proved to be this species. 

In June, 1901, I visited Sikta, and found that quite fifty per 
cent, of the shoots of the " khari " variety of cane grown by 
Mr. Thorp was bored by this insect ; the *' reonda " variety of cane 
was also badly affected. The *' khari " cane was obtained from the 
Burdwan Experimental Farm. The symptoms of an affected cane 
are very similar to those attacked by Chilo simplex^ Butler, a ** dead 
heart" is always present if the larva has been in the cane some while, 
but the presence of S. auriflua can always be told by the base of 
the leaves from the growing point of the cane having a series of holes 
across each leaf at right- angles to the length of the leaf bored with 
a parallel ro«¥, which were made by the young larva when it first 
penetrated into the cane after hatching ; these holes seem never to 
be present in a shoot attacked by C. simplex. As a rule the leaves 
are bent backward and fall over at the point of perforation, so an 
affected cane can at once be detected by this feature as well as by 
tlie " dead heart/' The line of holes arise from the fact that the larva 
penetrates into the heart of the cane when the leaves are tightly 
rolled up before they unfold, so "that each leaf is penetrated in 
several places. The falling over of the leaves is due to the wind 
acting on a weakened spot. In all other respects the injury done 
by this insect is similar to that of C. simplex \ the larva bores 
right down the centre of the shoot, the inside turns black and 
rotten, and harbours many insects which feed on the decayed mass 
Each attacked shoot stops growing, the growing point being killed- 
When full-grown the larva has nearly reached the root of the cane ; 
it bores a hole at right-angles to the tunnel in which it has hitherto 
lived to the outside of the cane, lines this hole with silk, and fits a neat 
lid or operculum across the hole of exit, through which the moth on 
emergence from the chrysalis leaves the cane. The larva then 
retreats about an inch up its tunnel, spins a flimsy silk cocoon of 
white silk, and turns to a pupa, its head downwards and towards the 
hole of exit. A light placed out in the fields over a tray of 
molasses only produced one moth, so this trap does not appear to be 
very effective, probably the moths fly but little, especially in windy 
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weather. In the ''Sewari'' variety of cane which is a very hard and 
tough variety, no borers were found at Sikta. 

Larva when full-grown about an inch in length (the males a third 
smaller), pale yellow in colour, without any markings, the dorsal pul- 
sating " heart " often dark and prominent. The caterpillar is ex» 
tremely soft and flaccid, with a very thin integument ; the constric- 
tions between the segments deep ; the head is very small (smaller 
than in any of the other sugarcane borers), very pale ochreous 
in colour, with a similarly coloured plate on the dorsal area of the 
first segment ; the spiracles inconspicuous, concolorous with the 
body; the true legs small ; the abdominal legs and anal claspers not 
furnished with hooks ; the body hairless. The larva when removed 
from its tunnel is very inactive and lethargic. 

Pupa of the male -50 of an inch, of the female 75 of an inch in 
length. In both sexes it is extremely soft and flaccid, and is very 
easily injured. Colour cream or very pale yellow, without mark- 
ings, but when reaching maturity and just before the emergence of 
the moth, the wing-covers and the legs are- very prominenti the 
hinder pair reaching beyond the outer edge of the wing-covers ; 
the head is narrow, square in front, the black eyes and the cases of 
the antennae prominent ; the abdomen of the male tapers to a sharp 
point, in the female the anal segment is very large, thicker than the 
segment in front of it, ferruginous in colour. 

The larva turns to a chrysalis within the tunnel in which it has 
lived as a caterpillar. Before doing so it bore;^ to the extreme outside 
of the shoot, forming a short tunnel at right angles to its original bore. 
This tunnel it closes on the outside by a neat circular operculum or 
cover made from a piece of the thin bark of the sheath of the cane 
fastened at the edges with silk. It then retires back into its tunnel, 
as it goes spinning " bulk-heads ** or partitions of silk across the 
tunnel as it retreats, one behind the other at short distances (about i 
or 2 mm.) apart. I have counted as many as twelve of these bulk- 
heads, but five or six is a common number. Lastly it spins a flimsy 
cocoon of white silk within the tunnel, and turns to p. pupa, head 
downwards towards the opening. The operculum and bulk*heads are 
doubtless constructed' to keep out ants and other predaceous insects 
which would otherwise enter and eat up the defenceless pupa. 

By shutting up both sexes of the moth I obtained the eggs of S. 
auriflua at Sikta. They are laid in groups of three or four, each 
group being covered with the long red hairs with which the anal 
segment of the female moth is furnished. The eggs are large for 
the size of the moth, oval in shape, pale green in colour, smooth and 
without structure. The eggs are laid close tQ the base of the 
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penultimate whorl of leaves at the growing point of the shoot. The 
female probably climbs down between the two outermost leaves, 
posterior end foremost, and lays the eggs as low down as possible 
where they are entirely hidden from view, the eggs being coated with 
the ''fur" from the mother's body to protect them from the ants 
which pervade the canes. As soon as the young larva hatches, it 
penetrates into the central shoot^ which dies. 

Later on at Seeraha I found larvae, pupae and moths of 5*. auriflua 
in all the five varieties of cane grown there. 

Dr. F. Moore in Lep. Cey. describes the moths thus : — 

"Silky-white. Wings without markings. Body white; abdomen with broad 
cinereous-gre y bands above and beneath^ anal tuft luteous [In the female only] ; 
palpi and fore-legs with cinereous-grey bands. Expanse : 1*4 inch. '* 

Zeller's description I have not seen. Dr. Moore records it from 
Calcutta as well as from Ceylon ; there are specimens from Kushtea, 
in Bengal, in the Museum, and I. have found it in two places in the 
Champaran District of Behar. In my specimens the male measures 
1*0 inch in expanse across the open wings, the female 1*3 to 1*6 
inches. Both sexes have the wings long and very narrow, and are 
exactly like white satin, the cilia or fringes to the wings long, 
especially those on the hind wing. The male is much smaller than 
the female, especially the abdomen, which in the male has no large, 
luteous or pale ferruginous tuft of hairs at the end ; the b'road ashy- 
grey bands on the abdomen are often wanting. As regards remedies 
for this pest, it seems hopeless to search for the eggs, as they are 
hidden away out of sight and are not at all conspicuous when found. 
Cutting out affected canes and possibly catching the perfect moths in 
trays of molasses, as recommended for C simplex^ seem to be the 
only possible remedies to exterminate the pest. 

In July, 190I1 the Collector of Rangpur, Bengal, forwarded some 

insects reported to be destructive to Sugarcane, together with a 

copy oE letter No. 356, dated i6th idem, frdm the District Engineer, 

Rangpur. On examining them they proved to be larvae of 5. auriflua^ 

The District Engineer writes :— 

" I have the honour to state that another kind of insect called " Banga '' is 
destroying the sugarcane in the district. These insects attack the canes from 
the top and go downwards, eating up the pith and then the flesh. It is said 
that when drizzling rains continue for a few days these insects cease to attack the 
canes in large numbers." 

A considerable number of large hymenopterous parasites were 

bred in Calcutta from the larvae of S. auriflua sent to me in July by 

Mr» Thorp of Sikta. One Braeon nicevilliif Bingh. has black 
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antennxj longer than the body ; the head black in the middle 
yellow in front and behind ; the thorax yellow ; abdomen yellow 
tipped with black above ; the legs yellow ; both the wings hyalinct 
pale yellow, margined irregularly with fuscous ; the fore wing with 
a large medial black spot stretching across the wing, a smaller spot 
beyond it from the costa to the middle of the wing, with a smaller 
one behind it on the inner margin. It is figured on plate vii^ 
^S' ^f female. The other Pimpla predator Fabr. var. has the 
wings entirely hyalinei the body yellow^ with lateral black spots 
on the abdomen. It is figured on plate viij fig. 39 male. This borer 
is also attacked by 2 species of Hymenopterous parasites belonging 
to the family BETHYLIDiC. 

They have been pronounced by Mr. William H. Ashmead to be 
new species and have been named by him Goniozus indicus and 
Apanteles scirpophagae. 

Plate xiv, fig. 2, shows a male imago ; 2 a, a female imago, 
upper and under sides ;2 4, a female imago in its natural position 
when at rest ; 2 rf, the larva, side view, life site ; 2 e, male pupa ; 
2 f female pupa ; 2g^ a bored cane stem with tunnel made by larva, 
with a pupa in situ, and thirteen partitions separating the pupa 
from the hole of exit ; 2 c, a batch of eggs laid on a sugarcane 
leaf. 

6. Nonagria inferens. Walker. Family Noctuidse, Sub-order 
Phalaenae. Order Lepidoptera. Plate xii, Figs. 9, 9 imago ; 9 a, 
larva, lateral view ; 9 i, larva, dorsal view : 9 c, pupa, ventral view. 

Leucania inferens. Walker, List Lep. Ins. British Museum, vol, ix, p. 105, n. 
65 (1856) ; Seramia inferens, Moore, Lep. Cey., vol. iii, p. 8, pi. cxlv, fig. 3 (1884). 
Swinhoei Proc. Zool. Soc. Lond., 1885, p. 447, n. 6 ; i886« p. 441, n. 68 ; Butler, 
Proc. Zool. Soc. Lond. 1883, p. 158, n. 55 ; Cotes and Swinhoe, Cat. Moths, India, 
p. 26I1 n. 1654 (1887) * l^onagria inferens, Hampton Fauna Brit. India, Moths, 
vol. i ; p. 284* n. 1943, woodcut, n. 153, male, also head of female, (1894). 

Leucania proscripta. Walker, List Lep. Ins. British Museum, vol. ix, p. 106 
n. 67 (1856) ; Butler, Ann. and Mag. of Nat. Hist., fifth series, vol. xviii, p. 190, 
n. 55 (x886); Cotes and Swinhoe, Cat. Moths India, p. 261, n. 1655 (1887). 

Seramia fraterna, Moore, Desc. Lep. Coll. Atkinson, p. 103 (1879); Cotes 
and Swinhoe, Cat Moths, India, p. 261, n. 1653 (1887). 

I reprint the original descriptions of this species by Mr. Francis 
Walker, Dr. F. Moore and Sir George Hampson, and those of the 
two synonymic names it has received from Mr. Walker and 
Dr. Frederic Moore. 

Leucania inferens, Walker. Habitat : Ceylon. Description : 
'* Pale bright fawn-colour; abdomen whitish-testaceous, much paler 
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than the thoraX| fore wings with three black discal dots and with an 
intermediate brownish stripe, which accompanies the median veins 
and its branches ; a hardly interrupted blackish line along the exterior 
border. Hind wings white. Length of the body 4^ lines ; of the 
wings 10 lines." {Walker, 1. c). 

Seramta inferenSf Moore, Habitat : Ceylon. Description : " Fore 
wing dull yellowish-ochreous, with a longitudinal ochreous-brown 
fascia extending from the base along the median vein to the 
exterior margin ; a brown exterior marginal line : hind wing white. 
Thorax dull yellowish-ochreous ; abdomen paler ; legs dull brownish- 
ochreous. Expanse: Iy§- inch." {Moore, /. c.) 

Nonagria inferens^ Hampson. Habitat : Sind, Bombay, Mbow 
Ceylon, Burma, Flores. Description : " Hind wing with veins 3 and 4 
from the cell. Antennae of male ciliated ; of female simple. Ochreous. 
Fore wing with a red-brown suffusion along median nervure and veins 
2 to 5 ; a marginal dark-line ; cilia paler. Hind wing white. Expanse : 
28 millim. " {Hampson^ I. c) 

Leucania proscripta^ Walker. Habitat : East Indies. Descrip' 
tion\ ''Pale testaceous. Abdomen whitish. Fore wings fawn- 
coloured towards the exterior border, with the exterior dots in- 
distinct ; a pale brownish discal stripe, and a brown line along the 
exterior border, which has whitish-testaceous cilia. Hind wingSi 
white. Length of the body, 5 lines ; of the wings, 10 lines. " {Walker, 
I. c.) 

Seramia fraterna, Moore. Habitat : Dharmsala, Western Hima- 
layas. Description: ^*VQxy sxmWBX io S, proscripta^xxA S. inferens 
Fore wing with a slightly darker shade longitudinally through the 
median veins, and a small distinct black spot below the cell : hind 
wing white. Expanse cJ lyV ? i^inch" (Moore, L c). 

Larva when full-grown 1*3 inches in length when walking ; cylin- 
drical, tapering rather suddenly towards the head, less rapidly 
towards the anal segment, which is rounded ; rather stout, smooth, 
shining, with a few colourless bristles about '15 of an inch in length ; 
the segments broadly and shallowly pitted ; flesh-coloured, the pulsa- 
ting dorsal vessel (heart) dark and rather prominent ; spiracles 
small, black ; head cordate, small, ferruginous, the mouth-parts 
black j legs concolorous with the body, short ; the abdominal legs 
(claspers) on the seventh to tenth segments inclusive counting the 
head as the first ; the fifth and sixth, eleventh and twelfth segments 
without true legs or claspers. The larva is very active when re- 
moved from its tunnel in a cane, walking briskly. 
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Pupa formed in a thin white cocoon* in the tunnel in the cane 
made by the larva, the head downwards, the cocoon placed close 
to the large hole bored right through the cane to the outside leaf 
made for the escape of the moth. Length 75 of an inch, reddish- 
brown in colour, the segmental constrictions rather darker, cylin- 
drical, ending in a sharp black point; the spiracles dark red, pro- 
minent; the head rounded; the wing-cases well marked. 

The above descriptions are taken from the larger larvae and 
pupas which have produced female moths, the smaller ones producing 
male moths differ only in being altogether of a more slender build. 

The eggs of this species have not been discovered. In canes 
attacked by this borer there are no (at any rate prominent) signs of 
the entrance of the young larva into the cane as there is in the case 
of Scirpophaga auriflua^ Zeller, there is no row of holes across the 
larger growing leaves at their base, nor are these leaves turned over 
and drooping. The '* dead-hearts ", however, are always present, as 
they are in all the canes 1 have examined affected by lepidopterous 
borers if the boring has been of sufficient period to kill the growing 
point as invariably happens sooner or later. As usual, the young 
larva of N, inferens starts from the top of the shoot of cane and 
gradually eats its way downwards to close to the root in the young 
cane, on reaching the bottom it bores a hole at right angles to the 
length of the cane to the outside for the escape of the moth, and 
pupates inside the tunnel— at least this occasionally happens, as I 
have found at least two pupae within the tunnel, but most probably 
the larger number of larvae leave the cane when full-fed, and pupate 
in the ground as is usual with the NoctuidaB, I have not found any 
pupap in the earth, but believe they usually pupate in the ground, as 
80 very few pupas are found in the canes. 

At Seeraha in Champaran this is the commonest borer of the 
three I found there in June, The larvae are found in the canes also 
throughout July, but many dead ones occur in the canes during the 
latter month, being doubtless drowned in their burrows by the heavy 
rain. The larva is the largest of the three Champaran borers, and 
differs greatly in appearance from either of the two others. Its pale 
flesh-colour is very distinctive, S, auriflua is creamy-white, while 
C simplex^ Butler, is colourless, but marked with rows of dark spots. 
In Champaran it is found in the cbinia, nagori, samsara and burali 



* In numerous specimens bred in captivity the larv» have made a rough cocoon of debris of 
the leaves and stalks of the cane without any silk, between the bases of two leaves of a stalk 
of cane. They have never turned to pupae in a tin of earth placed in the breeding cages for 
them to pupate in if they so desired. 
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varieties of cane, but not in the kalagera variety (Bowhan cane), 
probably owing to the fact that this last was at the time of my 
visit to Seeraha some eight feet high, and all borers were then very 
scarce and difficult to discover. 

As regards remedies, the egg of N. inferens not having been 
discovered, it is not possible to say if the pest can be attacked at 
that stag^e. In the larva stage cutting out all diseased canes would 
appear to be the only effectual remedy. The cut out canes should 
be at once burnt or fed to cattle, never left on the fields. If allowed 
to remain on the fields the larva will when full-grown bore through 
the cane and probably pupate in the earth in the usual way, the 
moths emerging in due course and producing a second generation. 
As the Noctuidas are especially fond of sweets, trays of molasses 
put out in the Belds would doubtless attract large numbers, but it is 
doubtful if they would get drowned in the treacle, being strong 
fliers; probably they would rest just on the edges of the trays and 
sip their fill from thence, flying away again when satiated. 

This borer is attacked by a hymenopterous parasite which has 
been described as a new species by Mr. William H. Ashmead. He 
has named it Macrocentrus nicevillei. 

Plate xii, Fig. 9, shows a female imago ^ upper and under sides ; 
9 a and 9 ^, larva dorsal and lateral views ; 9 c^ pupa^ all life size. 

7. Agonoscalis nubiia, Fabricius. Division Eysarcoriaria. Sab« 
family PentatominsSj Fimily Penlatomids?, Order Rhynchola. 

At Sikta, Betteah, Behar, I found this bug in large numbers on 
the sugarcane leaves, to which it did a certain amount of damage. 
Further notes on this species will be found on page 143 under 
Corn. 

8. Ripersia saccharic Green. Family Coccidse, Order Rhyn* 
Qhota. 

In June and again in August, 1901^ I found considerable colonies 
of this '^ mealy bug" in all the five varieties of cane (chinia, nagsri, 
samsara, burali and kalagera) growing at Seeraha, Indigo Concern, 
Champaran, Behar. The colonies vary considerably in number; 
in some instances there were only a few coccids, in others as many 
as twenty, in a colony. They are found between the outer sheathing 
leaves and the stalks of the cane, always low down near the ground, 
never high up on the caue. The lower leaves of the cane (generally 
known as '' trash ") easily come off with the exercise of slight 
force ; not so the younger leaves growing higher up the stalk* The 
insect appears to do but little damagej at any rate this is so at 
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Seeraha and in the months I visited that district. In the dry season 
It may prove to be a bad pest 

Some specimens were sent to Mr. E. Ernest Green» Entomo- 
logist, Royal Botanic Garden, Peradeniya, Ceylon, who identiHed 
them as Ripersia saccharic Green. He notes in his letter of 3rd 
September, 1901, that he has recently received Daciylopius sacekari, 
Cockerell, another sugarcane pest, from India. The two insects 
are very much alike, and can only be distinguished by microscopic 
characters. 

R. sacchari is described and figured in "Indian Museum Notes," 
vol. V, n. 2, p. 37, n. 3, pi. vi, figs. 5, pygidium of female ; 6, 
antenna of female (igoo), collected from sugarcane in the Gorakh- 
pur district, North- Western Provinces. 



VIII.— INSECT PESTS OF COTTON. 

On 0088ypiufn sp., Natural order MalvtMecB. The cotton plant. 

I. Sylepta multilinealis^ Guen^e. Familv Pyralidx. Sub-order 
Phalaenae. Order Lepidoptera. Plate xiv, figs. 4^1, larva ; 4 *, pupa- 
case after the moth has emerged ; 4, imago — all x a. 

The Director of Land Records and Agriculture, North- Western 
Provinces and Oudh, in October, 1900, forwarded a large number 
of caterpillars which he reported to be damaging the cotton plants 
in the Government Experimental Farm at Cawnpore. On rearing 
them they proved to be the pyralid moth Sylepta multilineali^ 
Guen6ei which has been referred to in '* Indian Museum Notes, 
vol. iv, n. 2, pi. 63, n. 3, pi. v, fig. 4, imago (1897), under the generic 
name Synclera^ as injuring cotton in Baroda. The genus Synclera ; 
Lederer, is a synonym of the genus Pagyda^ Walker, and ha« 
nothing to do with the genus Sylepta^ Hiibner. S. multilinealis 
has a wide habitat, being found in West Africa, East Siberia, Japan, 
China, throughout India, Ceylon, and Burma, the Malayan sub-region, 
and the Australian region. This moth is referred to on page 132 as 
attacking the Bhindi or Lady's Fingers plant, Hibiscus esculentus, 
Linn., Natural Order Malvacew. The figures show the larva, pupa- 
eate and moth all twice enlarged. 
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2. E arias fahia^ Cramer, Pap. Ex., vol. iv, p. 126, pi. ccclv, 
figH(i78i). Sub-family G^«^^/m«a?. Faimily Noctuidsf. Sub-order 
PhalsBnas. Order Lepidoptera. 

On 2ist September, 1893, the Assistant Director, Department 
of Agriculture and Commerce, North- Western Provinces and Oudh, 
forwarded some caterpillars which were said to be damaging a crop 
of Egyptian cotton^ in the experimental farm at Cawnpore. He 
noted that the insects attack the leaves of the cotton plants which 
curl up and get dry. He also says that the crop has not yet flowered 
though the flowering season is approaching to a close. The matter 
is referred to in *' Indian Museum Notes," vol. iii, n. 5, p. 68 (1896) : 
" The specimens proved insufficient for precise determination, but 
are likely to have belonged to the group Noctuesy 

On 4th December, 1893, the Director of Land Records and Agri- 
culture, Punjab, Lahore, sent some pods [bolls] of Egyptian cotton, 
containing green and <vhite insects tunnelling into the pods. A single 
moth was bred from these caterpillars, but was unidentified. It differs 
only from Earias fahia in having the green stripe on the upper side 
of the fore wing continued to the costa instead of being restricted 
to the middle of the wings. Probably it is only a variety of that 
species. 

In "Indian Museum Notes," vol. iv., n. i,p. 36 (1896), mention 
is made of ''a green caterpillar, three-quarters of an inch longi 
which twists up and destroys the leaf when pupating " of cotton 
from Baroda in the Bombay Presidency. All these references pro- 
bably relate to E. fahia* 

On 1st September, 1901, Mr. }. M. Hayman, Deputy Director of 
Agriculture, North-Western Provinces and Oudh, forwarded some 
caterpillars in spirit attacking cotton at the experimental station, 
Cawnpore. He also sent some stems of the plant in spirit, they 
being completely bored out leaving only the bark. On the 21st idem 
he sent two moths, which proved to be E. fahia; these were from 
the first generation. He found the second generation of the cater- 
pillars in the young flower buds of the cotton before opening, and 
they eat the inside completely leaving only a shell. He noted that 
the pupal stage was about ten days. 

Without knowing the complete life history of this new pest to 
cotton it is difficult to suggest a remedy. It is probable, however, 
that if the young plants were sprayed with a solution of Paris Green, 
the young larvae would be killed before they bored into the young 
stems and shoots of the cotton plants in the first generatioui and 
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into the flower buds in the second generation. Farther reference 
to this insect will be found on page 131, under Hibiscus esculentus, 
Linn«| the Bhindi or Lady's Fingers 



IX.— INSECT PESTS OF OPIUM. 
On Papater somniferufn, Linn., Natural order Papa veraeece, 

the opium or white poppy. 

I . Agrotis ypsilon, Rott. Family Noctuidae. Sub-order PhaUenss. 
Order Lepidoptera. Plate zii. Fig. 3, imago natural sise. 

In February^ 1901, Mr. John Christian, Sub- Deputy Opium Agent, 
Shahabad^ sent to the Indian Museum some nearly full-grown cater- 
pillars of a moth said to be '' Doing great damage to the poppy crop 
in particular localities in the Shahabad district." He noted that 
''these insects appear chiefly at night, and eat up the plant from 
the stem. But the peculiarity in this instance is that a field of fine 
poppy has been completely destroyed, while an adjacent field, lying 
next to it, has been almost untouched. This would seem to point 
to some peculiarity in the latter field which rendered it immune from 
the attacks of these pests. I need hardly say if you could kindly 
suggest some means of destroying these pests or preventing their 
destruction of the plants, even to a certain extent, you would be 
conferring an inestimable boon to the poor opium cnltivators, and 
doing^a real service to the Opium Depart ment.'^ 

As regards '' the peculiarity " mentioned above, it seems pro- 
bable that the pest is a new one in the district, and that one or more 
female moths have laud their eggs in one field and not in another. 
If the pest becomes common, it is almost certain that every field in 
the district will become affected. An effort should be made to 
exterminate the insect on its first appearance. Hand-picking, 
especially at night when the larvae are feeding, is the most obvious 
and certain remedy, and if the pest is purely local, could easily be 
done. The larvae, like that of all "cut-worms", feeds mostly at 
night ; by day it hides away amongst the roots of the plants on 
which it feeds, and even just below the surface of the ground. 
Thoroughly ploughing and breaking up the ground after the crop is 
gathered, would destroy any pupae that may be in the ground, as all 
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nociues larvse pupate below the surface of the earth. Chemical 
insecticides might be applied to the growing crops with excellent 
effect where the damage done is great, but the cost of the materials 
(the chemicals and the necessary apparatus for thorough spraying), 
would probably be too costly for the cultivators. 

The caterpillars sent were received on February 6th, pupated on 
the gth, and emerged between the 25th and 27th. The moth is 
almost universally distributed, being found everywhere except in 
South America. On the upper side of the front wings it is umber- 
brown, with narrow black markings ; the hind wings are white with 
dark veins and a suffused dark margin. The under side of all the 
wings are practically unmarked, the front wings are dark silvery, the 
hind wings pure silvery and very shining. The moth, under its 
synonymic name Agrotis suffusa^ Fabricius, is referred to in every 
volume of. "Indian Museum Notes,'' and in vol iii, n. 4, p. 25, the 
larva and imago is figured. 



X.— INSECT PESTS OF TEA. 

On CamelMa theifera Griff., Natural order JJernstroetniacecd. 

The tea plant. 

I. Diapromorpha melanopus^ Lacord. Family Chrysomelidsg. 
Order Coleoptera. The Orange Beetle. 

In June, 1900, the Manager of the Baraoora (Sylhet) Tea Co.i 

Ltd., forwarded some specimens of the "Orange Beetle,'' Diapro^ 

morpha melanopus, Lacord, which was •* Doing considerable damage 

to the young shoots of our tea bushes." Writing at a later date in 

the same month he stated that " As many as from 25,000 to 30,000 

Orange Beetles have been daily destroyed. "This pest" he notes 

<< does not appear to have shown itself to any noticeable extent before 

in South Sylhet, and it would be interesting to learn, if possible, why 

it should have appeared in myriads this year." It is figured in 

"Indian Museum Notes," vol. iii, n. 4, p, 7 (1896). 

2. Biston suppressariUi Guenfie. Family Geometridas, Suborder 

Phalxnas, Order Lepidoptera. Plate xiii ; Figs. 10 4, pupa 

ventral view ; 10 c^ pupa lateral view ; 10, imago male ; 10 a 

larva^ lateral view. 

On 31st January, 1901, Mr. K. D. Murray, Manager of the Lanka- 
para Tea Co., Ltd., Duars, forwarded a large number of pupae of a 
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moth, which he says resulted from a hairless stick-like larva of a 
greyish-brown colour very similar in appearance to the bark of the 
branches of the tea bush, which did great damage in certain places 
to the tea on his estate during the rainy season — August to October 
1900. During the month of January, 190I1 deep hoeing was com- 
menced, and large numbers of the chrysalises were found in the 
cultivation, especially in places where the caterpillars were pre- 
viously most numerous, and he noted that these pupae are probably 
those of the caterpillars mentioned above. 

The pupae were placed in a breeding cage on jute and damped 
every other day. At the end of February and early in March the 
moths emerged at irregular intervals and were found to be Biston 
suppressaria^ Guen^e. The moth has been recorded from the 
Kangra Valley, Sikkim, Assam, Calcutta, Ceylon and Japan. This 
insect has not previously been reported to do damage to tea, and is 
not likely to prove a serious pest, The only remedy for it would 
appear to be to employ children to hand-pick and kill all the larvae 
they can find during the seasoQ they are feeding, and in the winter 
when cultivation is going on to thoroughly dig up the ground where 
the caterpillar was previously known to do much damage, and to 
thoroughly break up the soil, and crush all the pupae that may be 
observed. One pupa killed in the winter would probably, if left to 
come to perfection, be the parent of hundreds of larvae the next 
rainy season. The moth would appear to be single brooded laying 
its eggs in the spring, which emerge in the rains. The moth may, 
however, be double-brooded, but this can only be known by studying 
its life-history throughout the year. This may be the species referred 
to in " Indian Museum Notes, * vol. v, p. 51 (1900), as doing much 
damage to tea during the rains, appearing in millions and denuding 
acres of tea bushes of all their leaves. The locality is not stated 
where the injury occurred. 

On June 3rd, 1901^ Mr. K. D. Murray sent a large number of full- 
grown caterpillars of what is probably this species to the Museum. 
Total length over two inches. Cylindrical, colour dark brown, exactly 
the colour of the weathered bark of a tree, sometimes with a greenish 
shade; the whole surface highly rugose, each segment deeply 
seamed; the head cleft covered with low shining tubercles reminding 
one much of those on a lizard ; the first abdominal segment bears two 
obtuse tubercles anteriorly ; the rest of the body is practically un- 
marked. The larva has a most offensive smell, so much so that it 
would probably be nauseous to birds. It spins a good deal of very 
strong silk, by which it drops at slight provocation to the ground 
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Mr. Murray writes that the caterpillar reappeared on a portion of the 
Lankapara tea garden early in May, the larva being then very small ; 
he describes them as " mere threads/' when they were very difficult 
to find, but they developed very rapidly, and by the first week in June 
were full-fed. They have affected the upper end of the garden only. 
Children were largely employed hand-picking the larvae. It was at 
the lower end of the garden that such large numbers of the pupae 
were destroyed in the spring, and Mr. Murray hopes that the cater- 
pillars will not appear there later on. The moth is evidently double- 
brooded in the Duars, the caterpillars being found in May and June, 
and again in the autumn. 

3. Capua coffearia^ Nietner. Family Tortricidm. Sub-order 
PhaUenas. Order Lepidopiera. 
Mr. E. Ernest Green in a letter dated loth June, 1901, writes :— 

** I enclose some remarks on the synonymy of Capua coffearia, Nietner, of 
which you may be able to make some use. You will find references to the de« 
structiveness of the insect in my Circular, Series I, No. 19^ September I900» ' Some 
Caterpillar Pests of the Tea Plant,* pp 239-265." 

The remarks referred to above consist of some MS. Notes by 
Mr. J. H. Durrant, wh ) writes : — 

'Mn 1890 Mr. E. C. Cotes of the Indian Museum, Calcutta, submitted to me a 
dark female of C coffearia, Nietner. I returned it to him as Capua menciana, 
Walker. 1 now consider this identification erroneous* and should regard it as a 
dark variety of Homona fasciculana. Walker. Capua menciana occurs in Japan, 
Shanghai! Sikkim, ths Khasias, Assam, Borneo, Pulo Laut Island, Celebes, Portu- 
guese Timor, and Batchian, vide Walsingham, Ann. and Mag. of Nat. Hist, 
seventh series, vol. v, pp. 482, 483 (1900); but I have not yet seen a specimen 
of this species from Ceylon. I named your [ Green's ] specimens referred to in 
your ** Insect Pests of the Tea Plant," pp. 89-93, figs. 17 a— d (1890), Homona 
faseiculana, Walker. Lord Walsingham and I are agreed that Tortrix coffearia^ 
Nietner=/romo»a fasciculana. Walker. The synonymy will therefore be as 
below *^^ 

Group TINEINA. 

Family TORTRlCIDiC. 

Genus Capua^ Stephens. 

Capua^ Stephens, III. Brit, Ent., Hanst., vol. iv, p. lyt (1834). 

Homona^ Walker, Cat. Lep. Ins. B. M. vol. xxviii, p. 424 (1863). 

Godana, Walker, Cat. Lop. Ins. B. M., vol. zzzv, p. 1800 (1866). 

751(4). Capua coffearia^ Nietner (n. syn.^Jasciculanai Walker; 

=sf^., Green ]=menciana, Cotes {nee Walker). 

Tortrix coffearia, Nietner, Ob^. Enemies Coffee-tree, Ceylon, pp. 4, 24, n. 19 
(1861)'; Homona fasciculana. Walker, Cat. Lep. Ins. British ^Museum, vol. 
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xxviiiy p. 4a4, n. i (1863)*; Toririx coffearia^ Guen^e, Rev. de Zoo1.» second 
series, vol. xvi, p. 61, n. ao (lS64)'; Nietner, Obs. Enemies Coffee-tree, Ceylon 
(2nd edn.), pp. 4, 17, n. 19 (1872)*; idem, Green's 3rd edn., pp. 4, 16, n. 19 
(i88o)*; Moore, Lep. Cey., vol. iii, p. 494 (1887)*; Homona fasciculana, Moore, 
Lep. Cey., vol. iii, p. 496 (1887)^; Tortrix coffearia. Cotes and Swinhoe, 
Cat. Moths India, p. 696, n. 4747 (1889)^; Homona fasciculana. Cotes and 
Swinhoe, Cat. Moths India, p. 700, n. 4774 (*889)'; Cacoecia sp., Green, Ins, 
Pests Tea Plant, pp. 89-93, figs. 17a — e (1890)^; Pandemis menciana. Cotes, 
Ind. Mas, Notes, vol. ii, n. 6, p. 163, n. 146 {1893)*^ ; Tortrix coffearia. Cotes, 
Ind. Mus. Notes, vol. ii, n. 6, p. 163, n, 147 (1893)**; Capna fasciculana 
Walsingham and Durrant, Cat. Bast, and A.us. Lep. Het. Oxford Un. Mus*» 
vol. ii, p. 575, n 3690 (1900P. 

Types: ^ ?. coffearia^ Nietner, 9. Mus [— ?— j ; fasciculana. 
Walker, <?. Mus. Br. 

HABITAT: CeyloN *""— Dickaya '^ II (Green); Peradeniya 
(Thwaitesy Green); Pundalaya, II, Xll (Green) ; Nawalapitiya (Pole); 
Kandy {Green). 

Larva : Cofea arabica^^, Coffee \*—^ ; garden plants {\*— •) ; 
Camellia thei/era^\ Tea^. 

The above synonymy is abstracted by Mr. Durrant from his and 
Lord Walsingham's forthcoming index of the Tineina, 

The only references to this insect in '* Indian Museum Notes " are 

I, 

Nos. lo and 1 1 of the synonymy given above. Both the species 
mentioned should be known as Capua coffearia^ Nietner. A good 
description of this insect and the damage done by it to the tea-plant 
will be found in Mr. E. Ernest Green's Circular, Series I, No. 19, 
"Some Caterpillar Pests of the Tea Plant,'* pp. 244-274, nn. i 
and 2 (1900). 

4, Acanthopsyche [Pleroma) plagiophleps, Hampson. Family 
Psvchidas. Suborder PhalasnsB. Order Lepidoptera. 

Pteroma plagiophUps, Hampson, 111. Lep. Het. B. M. vol, ix, p. 6, n. 122, 
p* 65, pi. clix, fi^. 19, male; iga, neuration of male\ pi. clxxvi, fig. 13 
puparium of male showing projecting pupa-case after the moth has emerged 
((893); Acanthopsyche (Pteroma) plagiophleps, Hampson, Fauna Brit. Ind., Moths 
vol. i, p. 296, n. 628 (1892). 

This moth has hitherto only been known from Nawala-pittia, 
Ceylon. Hampson describes the male as '' uniform pale brown; the 
under side of the hind wing bluish-white. Larva-case suspended by a 
long silken thread ; both case and thread covered with comminuted 
fragments of leaves. Expanse : 1 6 millim. " ('6 of an inch). Mr. G. C. 
Dudgeon, .Manager of the Holta Tea Co., Kangra Valley, Punjab, 
furnishes the following notes on the insect: — 

** This bag-worm occurs commonly on tea in the Kangra Valley, doing some 
damage to isolated bushes but not appearing to spread to any great extent . The 
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larva feeds on the old leaves, seeming to eat the under surface only. The case is 
formed of minute particles of leaf attached to the outer surface of the silk cocoon. 
When about to pupate the case is suspended by 'a white thread from a half to 
one nnd-a-half times the length of the cocoon itself ; this thread has a few particles 
of dried leaf usually attached along it. The moths emerge in August and 
September, and probably at other times during the year. The female is a whitish 
insect without any scale-covering, having the head -end produced to a slight hook, 
the scutellate segments being shiny dark brown. The male has the wings entirely 
sooty-black on the upper side, but with the under side of the hind wing milky-white, 
with the exception of a dark band along the costa : the abdomen is slight,, and the 
wings rather rounded. The female lays her eggs in the cocoon, from which th^ 
young larvas ultimately construct their first cases. 



>» 



XL— INSECT IN CALCUTTA MUNICIPAL WATER. 

Chironomus cubiculorunii Doleschall. Family Chironomidx. 
Order Diptera. Plate xv, Figs. 5 A, larva ; 5 c, pupa ; 5, male 
imago ; 5 a^ female imago. 

In December^ igooi the health authorities of Calcutta forwarded 
large numbers of the larva of a dipterous insect, which they reported 
were causing them some uneasiness as the larvae existed in countless 
swarms in the filtering beds of the Calcutta water-supply. They proved 
on examination to be the larvae of a species of midge (Family Chirono' 
midm). They were reared, and as the Museum possessed no examples 
of this family, the insects were forwarded to Mr. D. W. Coquilletti 
who identified them as Chironomus cubiculorum, Doleschall. 

As but little is known regarding this family in India, possibly due to 
their being usually taken for mosquitos, to which they are very similar, 
a short description of the larva and its habits may be of value. 

The larvas of the Chironomidsf, unlike those of the Culicidse, are 
not always found in water, but when they are, they can be distin- 
guished from the larvae oF mosquitos by their worm -like appearance, 
the thorax not being conspicuous as in mosquito larvae ; besides 
which they are not provided with the hairs with which the mosquito 
larvae are somewhat plentifully clothed. The larvae of many species^ 
as in this instance, are red in colour, hence their popular name of 
« blood worms/' this colouri it being of interest to note, being 
produced by the presence of haemoglobin, which is present in those 
species which have their tracheal system rudimentary. The oxygen 
required for breathing being obtained in these species through the 
haemoglobin, which possesses the power of assimilating oxygen. The 
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adults are exceedingly mosquito-Hke in appearsince, and in some 
species the similarity is carried still further by the blood-suclting 
proclivities of the females. Midges differ, however, from true mos- 
quitos in having the veins of the wings unprovided with scales. 

In the species Chtronomus cubiculorum, Doleschall, the larvae 
attach themselves by the extremity of the abdomen, apparently by 
means of the booklets on their anal pair of legs to the debris in 
which they lie. Thus attached, the anterior portion of the body is 
moved sideways or up and down in a wavy snake*like motion. 
Others, though rarely, do not attach themselves to any foFeign 
substance, but half creep, half swim about the bottom aided by 
their anterior appendages which apparently act as paddles. They 
also swim advancing sideways through the water by means of a 
rapid figure-of-eight motion. Before pupating the larvae construct 
loose fluffy tubes of rubbish in which they lie. 

Larva: Length, full grown, 8 mm. Colour semi-traasparet^t red, 
darkest along the back. 

Adult insect : Length, 4) mm. In life the colour is light green 
On the back of the thorax there are three longitudinal brown 
bands ; one central and extending froni the anterior end to the 
middle of the thorax, broad, and under a lens, apparent as two bands 
divided by a suture ; two bands extending from a little above the 
posterior end of the central band to the posterior end of the thorax ; 
under surface of thorax light brown ; last two segments of the 
abdomen blackish. Eyes black. Anterior pair of legs light fuscous, 
the posterior and middle pairs with tarsus and lower half of tibia 
fuscous, the rest green. 

The following is the original description of the species by D^les- 
chall :— 

Eerste bildrage tot de Kennis der Dipterologische faana van 
Nederlandesche Inde. Door C. L. Doleschall. 

" Chironofnus cuHculorum, d. «p." 

" Chiron, lacte viridis ; thorace antice gibbostssirvio, dorso maculis 
3 rufis metathoraceque ruiis, femoribus tibiisque viridibns, tarsis 
pallide flavts, articulation ibus nigris, oonlis tigris, antennis pilosis 
simis. Longit. i^mm. Habit, javan, in cnbicolisi 83it copiosus 
empore pluviarum (Ambarawa). *' Published on pa|^ 405 of 
Naturkundig-Tijdschrift voor Nederlandsch^ Indie. Dul X. Batavia, 
1856. Figured on Tab. v, fig, 2. 

Althongh this description is rather meagre, the insect is easily 
identified by comparison with the excellent figure given. In our ex* 
amples there are only traces of brown on the joints of the legs and not 



J 



No. &] Calcutta Municipal Wafer. 191 

black ; this, however, is no g^eat difference. In our figurci plate XV 
6g. 5, the insect is shown at a slight angle and gives one a false idea 
as to the width of the head, it being all but as broad as the thorax. 

Plate XV. Figs. Si 5^, 5 3 and 5 c show the larvae, pupa, male and 
female perfect insects all much enlarged. 

In Colombo, Ceylon, a species of Chironomus, inhabiting the lake 
in the city, has in the perfect state constituted itself a nuisance. 
Its life history has been studied and remedies proposed for its de- 
struction by Mr. E. Ernest Green, Government Entomologist, Ceylon, 
and Dr. Albert J. Chalmers, M.D., F.R.C.S., who has done excellent 
work on the mosquito malaria question in West Africa. Their 
reports on the subject were printed in the Times of Ceylon on 
August i6tb and 28th, 1901, respectively. These reports being 
highly interesting are reproduced below. 

THE COLOMBO LAKE FLY NUISANCE. 
Report of the Special Government Entomologist. 

My visit to Colombo extended from Tuesday, July 30th, 
to Friday. August 2nd, during which time I studied the life 
history of the '' Lake Fly " and made the following observa- 
tions :— 

The insect proves to be a species of Chironomus^ one of the 
aquatic flies, the early stages being passed in the water of the 
Colombo Lake. 

1*I^e ^ggs of the insect are embedded in irregular masses of jelly, 
looking like miniature masses of frog-spawn. The ova are arranged 
in this gelatinous mass in transverse rows, or rather, in one con- 
tinuous string which traverses the mass, looped transversely from 
side to side. An average-sized egg-mass may contain over 1,000 
individual eggs, produced— presumably-^by a single fly. I found 
these egg-masses, in large quantities, attached to floating sticks 
and rubbish and to the stems of herbage g^rowing in the water at 
the edge of the lake and on the margins of the small islands. The 
most favourite situatioo appeared to be upon floating or partly sub- 
merged sticks and branches. This is probably due to the fact that 
such objects afford a firmer support to the fly when ovipositing. 
The eggs may also be attached to wooden piles or masonry rising 
out of the water. 

The larvae resulting from these eggs sink to the bottom of the 
lake and burrow into the oozy mud, forming therefrom rope-like 
tubes composed of particles of earth and vegetable matter. I found 

oa 
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the whole surface of the mud| near the margins of the lake, com- 
pletely covered* with a tangled mass of these tubules, each contain- 
ing a small vermiform larva of Chironomus, It would be impossible 
to estimate the number of larvae living at one time in the lake. But 
from about three cubic inches of the mud, I extracted more than 
200 larvae. The fully grown larva is about f ths of an inch long 
and of a bright red colour. It is worm*like in appearance, but has 
some short appendages at both the anterior and posterior extremi- 
ties. Some of the latter act as gills, permitting oxygenation of the 
blood while the insect remains submerged. The larva feeds upon 
decaying organic matter and completes this stage of its existence in 
the mud* 

The pupal stage is also passed in the same situation until imme- 
diately before the emergence of the fly, when air forms inside the 
pupa, causing it to rise to the surface. The pupa is elongate aad 
narrow, about }ths of an inch in length, tapering behind and some- 
what swollen in front. At the anterior extremity is a thick tuft of 
respiratory filaments performing the office of gills. Just before 
emergence the pupa rises to the surface of the water, the skin 
splits, and the fly is liberated. 

The adult fly is a small gnat-like insect of about the size of a 
common mosquito but of a rather more slender build. It may be dis- 
tinguished from the mosquito by the' absence of prominent beak-like 
mouth-parts. The species in question is of a dull brownish colour, 
the thorax longitudinally and the abdomen transversely banded with 
grey. The wings are transparent and marked with a few brownish 
specks. The sexes may be distinguished by the presence in the 
male insect of a pair of densely plumose antennae, while those of the 
female are small and inconspicuous. The body of the male is 
slender and measures a little less than \ inch. The female is stouter, 
but scarcely more than ^th of an inch in length. 

I was unable, during my short visit, to determine the exact time 
at which the emergence of the flies takes place. I watched the lake 
carefully from 4 p.m. till 7 P.M. but, though a few individual flies 
were seen leaving the water, no general ascent of pupae and libera* 
tion of flies was observed. At about 6 p.m. I saw myriads of the 
flies resting in the grass and rank herbage on Dhobies' Island. It is 
possible that they may be hatched out during the night or in the 
early hour of the morning, and that they rest during the day, pre- 
paratory to their evening flight. The flies were also observed, com- 
paratively early in the afternoon, resting on the whitewashed walls 
of buildings near the lake, and sheltering amongst the plants in the 
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garden of the Royal College. These were the insects that had been 
attracted by the bungalow lights on the previous evening, a fact that 
indicates that the flies are not ephemeral but live for more than one 
day* Several small clouds of the flies were noticed outside the 
Pettah Station, but I was informed that they had not been so trouble- 
some during the last few days. During the south west monsoon the 
flies are carried by the prevailing wind to the north and north- 
eastern shores of the lake, involving the Fort and the Pettah in the 
nuisance ; while the Colpetty and Slave Island bungalows are 
affected during the prevalence of the north-east winds. All stages 
and ages of the insects were observed to be present at the same 
time. There is apparently a constant succession of broods throughout 
the year. 

SUGGESTIONS FOR REMEDIAL MEASURES. 

In dealing with this pest we are fortunate in having a nearly 
complete knowledge of the life history of the insect, and it will be 
possible to attack it at each of the principal stages of its existence. 

The eggs, as noticed above^ are laid in the water, anchored to 
some solid substances which will retain them at the surface^ ensuring 
them the amount of light and air necessary for their development. 
As this part of the lake is kept free from floating weeds by a system 
of contracts, it follows that the deposition of the eggs must be con- 
fined to the margins of the water. The removal and destruction of 
all floating rubbish and herbage growing in the water at the margins 
of the lake will ensure the destruction of an enormous number of 
eggs. This will not prevent the subsequent deposition of fresh 
batches of eggs on the banks. But from my observation that float- 
ing sticks form a favourite point of attachment for the egg-masses, 
I think it would be possible to trap the bulk of the eggs by laying 
down, in the water along the margins, bamboos lightly covered with 
brushwood. The eggs would be deposited on these during the 
night. The following morning the bamboos should be lifted out 
and left on the bank to dry. The heat and drying action of the sun 
would kill any eggs deposited on these traps. The bamboos would 
be returned to the water each afternoon at about 5 o'clock. To 
reduce the available breeding places, the smaller unoccupied islets 
might be removed. 

The larvae, living on the surface of the mud and being independent 
of gaseous air, would be unaffected by any applicatio n of kerosene 
to the surface of the water. The restriction of the eggs to the 
margins of the lake fixes a limit to the feeding grounds of the larva* 
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It is improbable that tbey would wander very far from their native 
spot. A zone of some ten yards from the bank, all round the lake, 
would practically cover the sphere of action of the larva. The re- 
moval of the mud| to a depth of only six inches, along this marginal 
zone, will effectually destroy the myriads of larva noiv breeding 
there, A shallow dredging, repeated twice or thrice during the 
year, will be much more effective than deeper dredging at longer 
intervals. It will be necessary to remove the oozy surface mud 
only. The larvae will not thrive in the firmer gravelly or sandy mud. 
The insects inhabitingi as they do, merely the surface layer of the 
mud, it may be necessary to contrive some modification of the 
ordinary method of dredging, to prevent the dispersal of this super- 
ficial layer during the operation. Possibly some form of hand 
dredging might be employed. I am confident that a judicious 
system of dredging, on the lines here suggested, will practically 
remove the nuisance or, at any rate, very greatly mitigate it. 

The greater number of the pupx would be destroyed by the sa.me 
measures that have been suggested for the removal of the larvs. 
But in this stage the insect is also vulnerable at a different point, 
namelyt at the time when it rises to the surface of the water prepara- 
tory to the liberation of the fly. A film of kerosene on the wlater at 
this time would kill any of the pupae with which it came in contacti 
and would certainly prevent the successful emergence of any flies. 
If it is decided to give this plan a trial, the application should be 
made in the evening, shortly before dusk. The simplest and niost 
effective way ot applying the oil would be by trailing a rope, covered 
with rags or fow soaked in kerosene, along the surface : the ends of 
the rope being attached to two boats which would be rowed along the 
margins of the lake at a suitable distance from each other. The rope 
should be periodically recharged with oil. 

The adult flies are notoriously attracted by light, and mighti 
perhaps, be trapped by bonfires or lighted chulahs placed along the 
edge of the lake. But 1 am of opinion that this measure would not 
really repay the cost. An enormous number of flies might, however, 
be slaughtered on Dhobies' Island and at other places where tbey 
are known to rest during the day, by spraying the grass with a 
mixture of kerosene and water. 

I am most sanguine of profitable results from the employment of 
the system of dredging suggested above. 

l£. Eknbst Green, 

Government Entomologist 
RoTAL Botanic Gardens, Pbradbmiya, 

. ugusi loih^ igoi. 
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THE LAKE FLIES OF COLOMBO. . 

Dr. albrrt J. Chalmers's Report. 

The following report by Dr. Chalmers, forwarded to the Mayor by 
Dr, Perry, P.C.M.O., has been printed and circulated : — 

1. Introductory* 

By the orders of Dr. Perry, the Principal Civil Medical Officer, 
his investigation has been undertaken. 

I understand that Mr. Green who is a most distinguished Ento- 
mologist, has been asked by the Municipal Council to give a report. 

I therefore feel some diffidence in offering my report. 

I, however, thought that perhaps the Municipal Council desired 
two quite separate and independent reports : one an expert report 
from an Entomologist, and the other an ordinary report from a person 
who is not an expert in such matters. Therefore in accordance to 
orders received I beg to submit this short account. 

I would, however^ beg that it might be considered merely in the 
light as a very secondary report, and that its imperfections, which are 
many, may be excused, as I have had very little time either to make 
a study of entomology or to write this report. As few scientific 
terms as possible are used in this report. 

I have to express my thanks to Dr. Perry, Principal Civil Medical 
Officer, for his kindness in looking over my specimens and in giving 
me certain very valuable assistance, especially with regard to the 
methods to be adopted to diminish the numbers of these flies. 

I have also to express my gratitude ^to Drs. Griffin and Fernando 
for many kind suggestions. 

I have to thank Mr. De Silva, the Assistant in Pathology in the 
Ceylon Medical College, for several photographs taken from my 
specimens. 

2. THE LIFE HISTORY OF THE LAKE FLY. 

The lake fly belongs to a laniily of the Diptera, or two*winged 
insects, called Chironomid^, and to the genus Chironomus, but I 
have no means at my disposal to determine the species. 

The fly lays its eggs in jelly or nvucous masses attached to water- 
weeds and brick walls just at the water line. The eggs may be 
found attached to almost anything which is stationary in the water. 
I have not found any on the slag or waste from the Engine Yards- 



196 Indian Museum Notes, CVol» V. 

In Figure I is seen a typical arrangement, viz.i a little bolster- 
shaped mass of mucous in which the eggs appear to the naked eye 
like little brown specks arranged in rings. About 20 eggs form one 
ring, and as there are about 20 (estimated) of these rings, there i^v-ill 
be quite 400 eggs in one bolster. The part of the bolster which is 
attached to the wall or weed is clear and contains no eggs. 

In specimens taken from the Norris Canal near the Principal 
Civil Medical Officer's Office and, in fact, near any road, the mucous 
is quite brown from the dust of the road. 

When a single egg is examined under a lower power of the 
microscope, it is seen to be enclosed in a transparent chitinoas shell 
through which the development of the larva can be watched. 

A late stage of embryonic development is seen in Figure II (a 
camera lucida drawing) where the eye spot and segments of the 
future larvae can be distinctly seen. 

About 36 hours or more after deposition the eggs hatch and 
produce larvae. 

This is brought about by the embryo making a rupture in the 
chitinous shell and then wriggling its way out. Eggs, differently 
magnified, showing the rupture, are to be seen in Figures III and IV, 
both of which are camera lucida drawings. 

In Figure V a larva, half inside and half outside its shell, can be 
seen. This figure is a microphotograph, and shows the character of 
the burst shell, the larva, and the masses of algas^ dirt, etc., in the 
water in which the new-born larva is about to live. 

In the embryonic and the early larval stage these flies seem to 
suffer much from the attacks of the larvae of other insects. 

The larvae are free-swimming, very active, and very voracious. 
They rapidly grow in size, and in a few days appear much larger and 
of a distinct bright red colour. 

On examining them under the microscope the red colour is found 
to exist in little vessels, and, when examined by means of the 
spectroscope, shows two absorption bands in exactly the same 
position as those produced by the red colouring matter of human 
arterial blood and which is called Oxyhaemoglobin. 

By means of this Oxyhaemoglobin the larva is able to make use 
of the air dissolved in water, and is therefore not compelled to be 
constantly coming up to the surface of the water to breathe like the 
larvae of Mosquitoes. 

As a consequence of this it is able to live in the mud at the 
bottom of shallow parts of the lake or, if there is not natural mud 
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present| to live in little mud cases which it makes out of any ddbris 
which may exist in the vessel in which it is being reared. 

Tht. larvae now increase enormously in size, vide Figure VI, 
which is a photograph of a larva in this red stage. 

Some days later the larvae become pupae. These pupae are of a 
dark red colour) and breathe by means of white hair-like processes^ 
which are to be seen in the head-area. Figure VII is a photograph 
of a pupa, but unfortunately does not show these white processes. 

Inside the pupae can be seen the insect more or less developed. 
« The insect now ruptures the skin of the pupa and escapes. 

The empty pupal skins can be seen in the early evening floating 
on the surface of the lake. 

Figure VIII shows a photograph of the male and female insects. 

The male has a long slender abdomen and the female a shorter 
thicker one. The lowest figure is an insect in the act of escaping 
from a pupa. 

During the day-time the adult insect appears to frequent shady 
posts such as under bridges, the shade of the grass, weeds, shrubs, etc. 

At dusk, as is only too well-known, they fly about in the air. 

Figure IX shows the cage in which the eggs and larvae were 
reared, the drawer being the portion which contains the water 
with the larvae, eggs, and plants. The can attached to the stick was 
used for collecting eggs and for obtaining larvae from the mud, etc. 

3. THE HAUNTS OF THE FLY. 

I have spent several hours investigating the haunts, of the fly, and 
find that it lays its eggs in jelly-like^ masses attached to the leaves or 
stems of plants growing out of the waters of the lake just at the water 
line. Also to the brick walls of bridges and to the brick facings ol 
the banks of the lake just at the water line. 

If attention be now turned to the map of the lake, this will be 
seen to be marked with red crosses, and these indicate where I have 
been able to find the eggs of the fly. 

A list of the places is as follows :— 

The banks of Rifle Green, 

The mud island close by. 

The margins of the Galle Face portion of the Lake. 

The bank of the Military Hospital. 

The Galle Face bridge (most marked). 

The Hunupitiya beach opposite the Public Hall. 

The stream by the Dhobie lines in Polwatta (most marked). 
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The bank near the Fort Station. 

1 he bank near the Government Store, Beira. 

Dhobies' Island. 

Banks near the Station. 

Banks near the Norris Canal. 

The banks of Captaips Garden. 

The banks of St. Joseph's College. 

The banks of the Police Quarters. 

Figure X shows the appearance of the lake close to the Giovem- 
ment Store, Beira, and which was not merely a hotne for the eggs but 
which smelt very badly indeed. 

Figure XI shows Dhobies' island, the banks of which and of the 
neighbouring mud-banks produce weeds on which the e^s were 
easily found. Portions of the water of Dhobies' island, particularly 
near the large clump of trees just seen in the photographi were bad 
smelling. 

Figure XII shows the bridge and the wall of the bank in the 
neighbourhood of the Norris Canal, where eggs were found. The 
Canal itself contains a large quantity of weeds, but the boat was not 
able to proceed far enough up the entry of the Can^I for me to make 
the necessary observations ; but judging from the stream at Polwattei 
I consider this a very likely place for eggs, larvae, etc. 

Figure Xlil shows the bank cear St, Joseph's College where eggs 
were found. 

The above photographs depict typical spots, both clean and dirty, 
where the larvae were found attached to weeds growing out of the 
water, and to the brick walls. 

But the Lake proper is not the only place where the larvas, etc., 
are to be found, for the little stream near the Polwatte lines had an 
abundance of larvae, pupae, and flies. 

Nor are the flies merely to be found in the waters of streams 
close to the Lake, for I have found eggs in the uncemented part of 
Norris Canal, just by the Principal Civil Medical Officer's Office in 
Borella. 

I have not found the eggs in the waters of Victoria park. 

Neither did I find any eggs on the slag which is tipped from the 
Engine Yard into the lake near the Railway Station. This might, 
howeveri be because the slag was comparatively fresh. 

4. THE PREVENTION. 

Every animal when placed in advantageous circumstances grows 
and flourishes and increases in numbers. In order that a specie 
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may cease to exist in a given place, sometfaing adverse must be intro- 
duced into some stage of its life history with which it is unable to 
cope. 

These Lake Flies appear to me to be, at present, living under 
very advantageous circumstances. They have plenty of water in 
which to lay their eggs and plenty of weeds to attach them to, mud 
for their larvaa to develop in, and shade for themselves from the 
heat of the day. There is also plenty of Alga^ Sperogera^ Volvon% 
and the like, for the voracious larvae to live upon. It is true that 
they have enemies— other larvae in the egg-stage and worms in the 
pupal-stage, etc. Nevertheless, these flies grow and increase in 
numbers, and will, I think, in due time spread to other pools in 
Colombo. 

The question now asked is what can be introduced into their life 
history so disadvantageous as to diminish their numbers. 

The life history of the Fly for practical purposes may be divided 
into three parts: — 

/. The Perfect /»5^f^— -Capable of flying in the air and of much 
movement. 

//. The Larvx and PupX'^^^xmmxii^^xvL the water or living in 
the mud at the bottom of the stream. 

///. The Eggs — Stationary and at the surface of the water. 

I. The insect stage* 

Many have been the attempts to kill adult mosquitoes on a large 
scale. They cannot be said to be very successful ; and I do not think 
that any can be applied with success in this case. 

II. The larval stage. 

The young larvae are most resistant, and the crfder larvae protect 
themselves by burying in the mud. Kerosene, etc., is quite useless 
against such larvae. Some of the younger larvae lived for hours in 
kerosene. 

I, personally, do not see any easily-applied method of dealing 
with these larvae, except one method, which I shall mention below. 

III. The egg stage. 

This is sedentary and on the surface of the water, and this is the 
stage at which I propose to attack the insect. 
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Methods of attacking the eggs. 

It appears to me to be necessary for the fly to lay its eg^g^ 
attached to something which is washed by fresh water. It does oci 
appear very particular as to what that something is, whether, for 
example it is a piece of weed or a brick wall, so long as it is station- 
ary and will, so to speak, anchor the eggs. 

My opinion is that that anchorage must be destroyed. 

This can be effected by— 

(i) Cleaning the borders of the lake, and removing all the 
weeds so as to leave clean earth banks. 

(2} Dredging away all weeds and low mud banks growing 
above the surface of the laEe. 

(3) Scraping along the water line of all brick facings to the 

lake by means of such a scraper as seen in Figure IX. 
These scrapings would have to be placed in some metai 
receptacle and finally emptied upon the earth, prefer- 
ably into a fire. 

(4) The cleansing of stinking bays of the lake like thai 

opposite the Government Store, Beira. 
(s) The clearing of the Norris Canal and other such streams. 
(6) The cementing of the little section of the Norris Canal 

just by the Principal Civil Medical Officer's Office. 

(The eggs were not found in the cemented portion, and 

it is my belief that these eggs originated by flies 

brought there by the Electric Tram.) 

I would also suggest two experiments. 

A.— That the Galle Face Lake bridge be scraped free of eggs 
along the water line, and then tar be applied just above and below 
that line, and the result watched. 

(The flies might not deposit the eggs on tar.) 

B.^-That 50 yards of bank be cleaned and then faced with slag 
from the engine waste mixed with tar, and the result watched. 

Estimated cost of cleaning the banks. 

I estimated the banks of the lake to be i S,ooo yards long* 
I consider one cooly can cleanse 30 yards in one day. One cooly 
costs 50 cents per diem. 

To cleanse the banks of the lake will require 600 coolies at 50 
cents each, i.^., R300, 1.^., £20 sterling. 



FahrUs. so I 

( cannot give an estimate of cleaning the stream leading into the 
lake nor of lowering the mud banks. The expenses of cleaning the 
banks of the islands would be proportionate to that for the lake. 

The expenses of the two ejcperiments would be trifling. 

Other methods. 

A. — Another suggestion has to be considered, z^ijgr. ; — 

Whether, by gradually reclaiming the lake by opening 
the locks, the flies could be diminished. 

Certainly, if the lake disappears the flies will disappear 
in that quarter, but the dhobies would have to be con- 
sidered, and this alone renders the idea impracticable. 

B, — Another suggestion would be to introduce salt water, but 
this appears to me to be-— 

I. — Expensive. 

2. — Impracticable, because the dhobies' interest in the 
lake has to be considered. 

5. Summary. 

My belief is : — 

I.— 'Clean the lake, banks, swamps, etc. 

2.— Try the two experiments. 

If they are unsuccessful^ there is not much lost and the banks 
must then be periodically cleaned and kept clean. 

If they are successful — 

{(i\ Tar the water-line of all walls, posts, etc., goings into 

the lake, and let fresh tar be applied periodically. 
\Jb) Face the banks of the lake with slag mixed with tar 

and let this be kept clean. 



XII.— INSECTS IN FABRICS. 

In Blanket^. 

Setomorpha rutella^ Zeller. Family Ttneidss, Sub order Phalmnx, 
Order Lefidoptera, 
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In ^* Indian Mimeom Notes/' voL i\^ n. t, pp. 9, 10 (1 891), the tineid 
moth Sitamorpha ruMiat ZeIIer> as identified by Lord >VaIsingham, 
was reported to be destructive to bales of country blanketiiif. 
Colonel Mackesyi Superintendent and Agent for Army Clothingr 
Alipore, near Calcutta, on 19th December, 1887, wrote, '' I beg to 
forward a box containing dSiris taken from a bale of country 
blanketing which was baled up and dammered about two years ago. 
The blankets are destroyed completely by these insects. It would 
be impossible to open such bales periodically for brushing* and beat- 
ing." Some of the pups sent emerged between December 2otL 
and agth, 1887. ^^ moth is referred to again, /.c.| p. 1649 n. 152 
On asth March, igoif Mr. J. H« Durrant returned the specimens to 
the Museum, saying that it was thought that they might =^/ineoiiies^ 
Walshingham, but they are distinct, and that the identification is 
confirmed. 
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EXPLANATION OF PLATE. 



Plate VII— 



Fio. I. MicRODUS FUMiPBNNi^, Cameron . • « . • 
„ 3. Bragon nicbtillii Bingham Hymenopterous parasite on 
Scirpophaga aurifiua, Zeller. . • • 

3. PxMPLA PRiDATOR Fabr., var. Do. do. do. 

4. Sbrica ( Avtosbrica) Calcutta, Brenske« dorsal view X 4 
4 a. Oo» do. do. do. lateral do X 4 

5. Anomala DORSALiSy Fabricius, dorsal view • • 
5«. Oo. do. do. lateral do. « 

6. Do. do. do. var. fusca, Brenske^ dorsal 

view . • • . 

6 Gt Do. do. do. var. pusoa^ Brenske 
lateral view ..••••• 

7. Ligyrus rugioeps Lee prox. dorsal view • • 

7 a. Do. do. lateral do. • • 
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EXPLANATION OF PLATE. 
Plate VIII — 

Pio. I. Ortctbs rbinocbros, Linnsus, ^ . . , . 127 

„ 2. SiNOXTLON CRASSUM, Lesne» dorsal view • • • 106 
„ 2 a. Do. do. lateral do. 

3. Do prox. BASILAR B, Say., dorsal do. . • • 113 

^ ,' > Do do. lateral views . 

9, 4. Tribolium cokfusum, Jacq. Duv., dorsal view . 139 

4 a. Do. do. do. lateral do. 

4 b. Do. da do. larva . 

5. Calandra (S1TOPHILU8) ORYZJB, LinnsBus, dorsal view^ 

Xo •»•••• •• • loi 

5 a. Do. do. do. do. dOb 
lateral view X 8 . • • . • • • 

6. Criocbris iMPRBSSA, Fabricius, dorsal view . , 134 
„ 6 a, Do. do. do. lateral do. • • • 
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EXPLANATION OF PLATE. 
Plate IX- 

Fio. |. AuLACOPBORA BXCAVATA, Baly, dorsal view • 
I a. Do. do. do. lateral do. • 

a. Cbilgcorus viorita, Pabricius, imago 

3 a. Do. do. do. larva, dorsal view 
a b. Do. do. . do. do. lateral do 

3. Plattnaspis vjllosa» Mulsant, imago x 14 • 

4. Mblanitis iSBiBNB» CramoTi ^ • • • 

4 a. Do. do. do. $ • • • 

5. Broolis mbrionb, Cramer, ^ imago . 

5 a. Do. do. do. larva, lateral view 
5 b. Do. do. do. pupa, dorsal do. 

6. Baoris (Chapra) mathias, Fabricius. ^ 

7. Padraona palmar 9v, Moore. ^ • • • 
7 a. Do. do. da $ • • • 
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EXPLANATION OF PLATE. 



Platb X— 



»> 
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Fio. I. R(BSBLiA POLAy Svinhoe» ^ imago X 2 

I a. Do. do. do. larva front and lateral 

views X i) 
I b. Do. do. do. cocoon X i| 

1 e. Do. do. do. pupa x i| 

2. Charocampabutus, Cramer 

3. Nbphblb bbspbra, Fabricius 

4. TRTPAiroPHORA sbmihtalina, KollaT, 
4 a. Do. do. do. 
46. Do. do. do. 
4 ^ Do. do. do. 

empty pupa-case projecting therefrom 
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$ imago X 2 . 
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young larva x 4 




adult larva, x 4 




cocoon shoeing 





^-? 




4 <t 

■* 4 « • • 



4 4 



4 
w tf « 



-* 









4 



io7 



EXPLANATION OF PLATE. 



Plate XI— 



Fio. I. Thosba caw a» Walker, ^ imago 
f, I a. Do. do. do. $ da • 

I b* Do. do. do. larva* lateral view 

1 e. Do. do« do. cocoon . • 

2. Trabala vishwu, Lefebre ^ imago 

2 A Do. do. do. $ „ • 
2 b. Do. do. do. larva 

2 tf. Do. do. da ooooon • 

3. Ltmantria AMPLA, Walker, ^ imago 

3 n. Do. do. do. $ da • 
3 b. Do. do. do. larva* dorsal view 
3 e. Do. do. do. empty pupaocase . 
4* Lbucoma (Kanchia)subvitrba, Walker, $ imago x 
40* Do. do. do. do. larva x 3 
4^. Do- do. do. da p!ipa X 2 
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EXPLANATION OF PLATE. 



Plate XII— 
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Pio. I. EikRiAS FABiA, Stoll, imago . • * 

I a. Do. do. do. do. at rest • 

I b. Do. do. da larva, lateral view 

1 e. Do. do. do. pupa n » 
a. AoROTis 8BGBTI8, Schifif, imago X 2 • 

2 a. Do. do. do. larra X 2 • 
a 5. Do. do, do. pupa, x a 

3. AoROTis TPSiLON, Rott., imago 

4. Proobnia littoralis, Botsduval, imago 
4 a. Do. do. do. larva, lateral view 

4 b. Do. da do. pupa „ 

5. Caradrina sp., imago X a 

5 a. Do. do. larva, lateral view X a • . 
5 b. Do. do. pupa, ventral view x a . 

6. Tatrorhtnghus vinctalts, Walker, ^ 

7. Lbucania sp., prox. homoptbrana, Swinhoe, imago X 

8. Lbucania sp., imago 

8 At Do. do. do. pupa, lateral view 

9. NoNAORiA INFBRBNS, Walker, imago . 

9 a. Do.. do. do larva, lateral view • 
9 b. Do. do. do. larva, dorsal view . 
9 c. Da do. do. pupa, ventral view • 

10. Plothbia cbltis, Moore, imago X a . 

10 a. Do. do. do. larva x a . • 

10 b. Do. do. da cocoon, upper half, showing 

the outside thickly studded with 
pellets of the frass of the larva 

X a • • • • • 

M 10 c. Do. do. do. cocoon, larva half showing inside, 
and the ventral side of the pupa x a . 
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EXPLANATION OF PLATE. 



Plate XIII— 



n 



Fio. I. Chlumbtra transversa, Walker, imago enlarged • 
I a. Do. do. do. larva enlarged in a 

mango shoot 
I b. Do. do. do. pupa enlarged 

2.. Opbiusa mrlicbrta, Drury, imago • . . • 
a a. Do. do. do. cocoon, with empty 

pupa-case projecting therefrom 
a bn Da do. do. pupa . 

3* R B8IIOI A ARC BBSi A, Cramer, imago • 

4. Do. FRUOALIS, FaBBICIUS 

5» Triqonodbs btppasia, Cramer .... 

6. Do. do. INC, Drury, imago 
6 a* Do. do. do. do, larva, lateral view 
6 b» Do. do. do. do. pupa, do. 

7. Grammoobs obombtrica, Fabricius, imago . 

8. Raparna nbbulosa, Moorb, imago 
8 a. Do. do. larva, lateral view • 
8 bm Do. do. pupa» ventral view 

^ 9. Hypbna sp., prox. mistacalis, Guen^e, imago x 2 
„ 10. BiSTON suppRBSSARiA, Guen^e,^ 
„ 10 a. Do. do. larva, lateral view • 

„ 10 b^ Do. do. pupa, ventral view • 

., 10 c. Do. do. do. lateral view . 
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Do. 


do. 


$ do 


M lb. 


Do. 


do. 


young larva dorsal view, much 
enlarged . . • , 


,. I e. 


Do. 


do. 


young larva lateral view* much 
enlarged • . . . 


r I d. 


Do. 


da 


larva, full fed, lateral view 


n I*. 


Do. 


do. 


pupa, lateral view 
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EXPLANATION OF PLATE. 

PLATE XIV— 

.Pio. I. Chilosimplbx, Butler, ^ imago • • • .174 



3. SciRPOPHAOA auriplua, Zeller, ^ .... 178 
3 a. Do. do. $ • . . . 

3 6. Do. do. $ , natural position when 

at rest • • 
3 c. Do. do. egg mass 

a d. Do. do. larva, lateral view • 

3 0. Do. do. pupa ^ • . 

a/. Do. do. „ $ . . • 

3 ^. Do. do. bored sugarcane with pupa 

in situ • . 
3. Marasma TRAPBZALI8, Guen^, imago X3 • • 143 

3. Do. do. pupa, lateral view X 3 

4. Stlbpta MULTINBALI8, Guen^t imago xa • • • 183 

4 a. Do. do. larva lateral view x a 

46. Do. da pupa-case, dorsal view xa 

5. Gltphodbs NBOATALI8, Walker, i imago • • • 114 

6. Ptraubta macbsralis, Walker, imago X a . • iia 
641. Da do. do. do • • « 

6 b. Do. do. do. larva X a 

6 e. Do. do. do. larva, dorsal view of two 

segments, greatly enlarged 
6 d* Do, do. do. larva full fed In cocoon 

before turning to pupa 
6i. Do. do. pupa, ventral view XB 
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EXPLANATION OF PLATE. 



Pagb. 



Plate XV— 

Fio. I. BucosMA, sp. cf imago x a 115 

,9 I a. Do. larva X 2 

,1 I b. Dq. pupa X 2 

,t 2. Crtptophlbbia garpophaoa, Walsingham, ^ imago xa 121 
», 2 0. Do. do. do. larva, lateral 

view X2 
,. 26. Do. do. do. fruit with 

pupa • • 
„ 3. Dastsbs ruoosbllus, Stn., 9 imago X2 • 92 

„ 4* Tineid moth sent to Lord Walsingham for identification. 

imago enlarged • 121 
M 40. Do. do, do. with oocoon 

and empty pupa-case 

M 5. CmKONOMUS cubiculorum^ DoleschalU ^ Imago^ greatly 

enlarged 189 

t» 5 a. Do. do. do. 9 imago^ greatly 

enlaiged 
,, $b. Do. do» do. larva, greatly 

enlarged 
n 5c. Do. do. do. pnpa, greatly 

enlarged 
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EXPLANATION OF PLATE. 
Platb XVI— 

Pio. I. Oli^irophus saligmus n. sp. 9 iniago, dorsal view, much 
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enlarged 

I a. ditto 
enlarged 

I h. ditto 
enlarged 

I e, ditto 

I d. ditto 

I f . ditto 

i/. ditto 
enlarged 

\g, > ditto 



ditto y imago, lateral view, much 
• •••••• ■ 

ditto front view of head of 9 , muc h 

* 

ditto antenna of $ , much enlarged 

ditto antenna of $ » much enlarged 

ditto genitalia of $ , much enlarged 

ditto ovipositor of $, much 



ditto pupa at different stages. 



enlarged . 

I f. ditto ditto gall, natural size 

a. Crassocosmu siaiCARi/s, Rondani, imago x i^ 

a a. Do. do. pupa x i\ 

3* Sc0TBi*LBRA NOBiLiSy Pabrtcius, imago 

3 a. Do. do. larva at first 

enlarged 

Do. do. 

enlarged 

Do. do. 

natural size, top view 

Do. do. 

enlarged 

Do. do. 

of eggs, natural size 

Do. do. 

enlarged •..••. 

M 4. AooMOSCALis WUBILA. Pabridus, imaffo x a 

„ 5. Cantbbcoma PURCELLATA, Wolff, imago X 3 

9, 6. Anoplognbmis phasiawus, Pabricius, imago, dorsal view 

f^ 6a. Anoplocnbmis phasiahus, Pabricius, imago, 
view xii 
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larva at larger 
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double row of 

• • • 
top view of six 



side view of one row 



side view of four 



much 



stage, 
stage, 

eggs* 



eggs. 
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EXPLANATION OF PLATE. 

Paob» 

Plate XVII— 

Fio. I. Chionaspis obcurvata* Greeny n. sp^ pygidiiim of female, 

greatly enlarged ••••••• 63 

2. Chiomaspis (Hbmichiomaspis) m IMOR9 Maskelli pygidium 

of female, greatly enlarged 117 
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EXPLANATION OF PLATE. 
Plate XVIII— 

Pio. I, AsFiDioTUS OLOMERATUS : adult $ , ventral view» X 40 
diam. ••••••••• 

I a. AspiDioras olomiiutus, pygidiam, x 150 • • 

1 b. Do. do. extremity of pygidium, X 6S/o 
3. LsGANiaic iiCBRiCAHS t insects on stem of plant* naturml 

size. 

2 a. LiCANiUM iiCBRiCAWSy marginal spines. X 150 
2 6. Do. do. glandular dorsal patch» X 100 
2 c. Do. do. anal scales, X 100 • , 
2 d. Do. do. antenna, X 100 • • 
3. IvoLisiA BiTALTATAt adult $ , dorsal view, X 6 • 
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3 A- 

3*. 

3*' 
3/: 



Do. 
Do. 
Do. 

Do. 
Do. 

Do. 



do. 
do. 
do. 
do. 
do. 
do. 



antenna, x 150 . • • 
1^» X 150 • • • 

anal cleft, X 80 . • 

marginal spines, X 150 • 
male pupariom, dorsal view* X 15 
insects on twig, natural siie 
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EXPLANATION OF PLATE. 

i| -^ P40B. 

' Plate XIX— 

Tachardia pici t test of adult female, X 7 • . • 97 
'^^ tests on twig of Ficus, natural siM • 

male puparium, X 10 . « • 
|ii n 4 «• Da adult $ , dorsal view, x 15 • • 

•^ adult ? , side view, X 15 . • • 

antenna of adult ^, X 650 • • 
stigmatic process of adult ^ , X 100 • 
anal process and dorsal spine of adult* 

$ X xoo 

early adult $ , dorsal view X 95 •. 

do. 9 , side view, X 25 • • 

female of 2nd stage, ventral view, X 35 

Do. ,anal ring, x 175 

young larva, ventral view, X 100 • 

„ 4 Iff. Do. foot of larva, x 650 . . • 



Fio. 4 Tachardia 


» 4^' 


Do. 


» 4&- 


Do. 


» 4«* 


Da 


» Ad. 


Da 


» 4e. 


Do. 


.. 4/- 


Do. 


» 4g. 


Da 


w 4^. 


Da 


fi 4 «• 


Da 


P 4/* 


Do. 


» 4^ 


Do. 


fs 4^ 


Do. 
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EXPLANATION OF PLATE. 
Plate XX— 



» 5^' 


Do. 


do. 


n 5C. 


Do. 


do. 


n 5^' 


Do. 


do. 
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Fia.5. MoMOPHLBBUS STBBBiNGf, adult $ 9 dorsal vieWf X 4 • 100 
»» 5 a» Do. da portion of derm from ventral 

surface, X 150. . • 
antenna of adult $ , X 35 • 
adult i , dorsal view, X 7 • 
head of male, dorsal view 

X 40 • • • • 
ff 6. MoNOPHLBBUs DALBBRoiA, abdomen of adult ^, dorsal 

view, X 8 . . . »oi 
n 6 a. Do. do. one of the halteres, X 35 
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